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The genus Mesodesma, world-wide In distribution, Is 
represented In the Northwestern Atlantic by two species, 
Mesodesma arctatum (Conrad) and Mesodesma deauratum (Turton). 
Mesodesma deauratum was originally described as Mactra 
deaurata by Turton in 1822. The original description is 
quoted below:
MACTRA testa oblonga depressa lnaequilaterali, latere 
producto rotundaio altero sub'truncato, umbon'ibus 
incurvis*. (deaurata).
Shell oblong flattish inequilateral, rounded at the 
elongated side and somewhat truncate at the other, 
with the beaks incurved.
Tab. nost. 5, g. 8.
Mus. nost. Dredged up in the offing of Exmouth.
Shell five-eights of an inch 'long [high] , and an 
inch and a quarter broad [long] , opake and strong; one 
side elongated, sloping from the beaks, and rounded; 
the other shorter and somewhat angular, where it is a 
little open: color dull greyish-white, covered with a 
shining bronzed skin reflecting metallic lustres; 
coarsely and irregularly striate transversely, with a 
few coarser ridges towards the hinge: inside glossy 
greyish white, with the margin plain: beaks rather 
prominent and pointed, a little inclining to the longer 
side.
Of this very beautiful shell we know neither de­
scription nor figure. In the outline it something 
resembles the Mactra deal-bata described in the eighth ' 
vol. of the LInnean Transactions, p. 68, tab. 1, fig.
10, and the Dorset Catalogue, tab. 7, fig. 7. But that 
shell Is represented as thin and transparent, and some­
what angular at the longer side: the teeth also appear 
to be different.
Mesodesma arctatum was described (also as a mactrid) 
by Conrad in 1831. The description Is quoted below:
1
1. M. arctata. Plate XI, fig. 1. Shell subovate, 
solid, compressed, anterior side short, truncated and 
somewhat angular; posterior side produced, with the 
end margin rounded; cartilage pit triangular and pro­
found; posterior lateral tooth elongated, and crossed 
by regular elevated striae.
Inhabits Massachusetts.
Cab. Academy, No. 8I4.O. I, Lea, D. B. Smith.
This shell somewhat resembles in shape the M. 
donacia, Lam. The specimens in the Academy's col­
lection were obtained on the coast of Massachusetts, 
by Dr. C. Pickering.
Note that Conrad confused the ends of the animal. It Is
the posterior end of the shell that is truncate. The an­
terior is extended. Fig. 1, shows a collection of valves 
of both species.
Very little has been recorded concerning these two 
species of mollusks collectively called arctic wedge clams. 
For several reasons these bivalves are not well-known. They 
are easily confused with several other species. Donax 
fossor Say (or D. variabilis Say), Thracia septentrlonalis 
Jeffreys, and Mesodesma all exhibit a truncate posterior 
edge. Also, the shells of Mesodesma are relatively small, 
seldom longer than millimeters, and only occasionally 
do the living animals invade the intertidal zone. Further­
more, the distribution of Mesodesma is discontinuous. In 
New England waters they usually reside In sandy areas and 
shun rocky or muddy coastlines, probably requiring a rela­
tively coarse, loose sand. Along the St. Lawrence Estuary 
a reversal occurs, and they usually reside in rocky or 
muddy shores.
3Figure 1. Selected left valves of Mesodesma arctatum and 
Mesodesma deauratum. A: Plum Island, Massachusetts; B: Cape 
Cod, Massachusetts; C: St. Ulric, Quebec; D: Petite Matane, 
Quebec. A, B,— M. arctatum; C, D,— M. deauratum. l/2x.

5Not only are these two members of the genus often 
confused with other bivalves by those not well-acquainted 
with the identifying characteristics, but even among com­
petent workers there has been disagreement as to whether one 
or two species of Mesodesma live in the waters adjacent to 
the northeast coast of the United States and Canada. It is 
hoped that this study will initiate work toward a solution 
of this problem. To this end the present status of the 
taxonomic problem is presented. The bulk of the work, 
however, consists of presenting the information available 
on distribution, anatomy, ecology, and growth rates derived 
from populations studied at selected sites.
6TAXONOMY
The genus Mesodesma was established in 1831, by 
Deshayes in the second volume of the Encyclopedia Metho- 
dique Histoire Naturelle des Vers. Although dated 1832, 
the portion containing the description of Mesodesma was 
issued in 1831* according to both Neave (1939) and Sherborn 
(1922).
Deshayes presented the generic characters and de­
scribed seven species, but unfortunately did not designate 
a type. MacPherson and Gabriel (1962) accept Mactra donacia 
(Mesodesma donacia in Deshayes' work) as the type. Other 
authors have done the same, reasoning that in the absence of 
a subsequent type designation the first-described species 
becomes the type. Therefore, MacPherson and Gabriel (1962) 
have suggested that Mesodesma is an absolute synonym for 
Donacilla Blainville 1819, and- thus Donacllla may replace 
Mesodesma.
Nine years before the genus Mesodesma was estab­
lished, Turton (1822) described Mactra deaurata as a new 
species of bivalve mollusk dredged up in the "offing" of 
Exmouth, England. There was no indication whether the 
animal was taken alive or represented by empty valves, but 
description of the metallic luster of the periostracum by 
Turton indicates the specimen was not an old eroded shell. 
Only the right valve was figured indicating a less truncate
shape than exhibited by Mesodesma as now found along New 
England shores and also less truncate than many specimens 
from Canadian waters.
In 1831, Conrad described Mactra arctata, a bivalve 
more truncate than Turton*s species, from the coast of 
Massachusetts. The shells were deposited In the collection 
of the Academy of Natural Sciences in Philadelphia. These 
shells have not been found, and It will probably be neces­
sary to designate a lectotype and a type locality.
In the same year (1 8 3 1 ) In his American Marine 
Conchology, Conrad commented on the Mactra deaurata of 
Turton and pronounced Mactra arctata Conrad and Mactra 
deaurata Turton to be synonyms. Other conchologists have 
had similar suspicions.
In l83i+, De Joannis described Mesodesma Jauresil 
from the St. Lawrence Estuary. His figure resembles closed 
the shells found there today. De Joannis correctly noted 
the posterior portion as being the more truncate.
Several authors referred to these new descriptions. 
Gould (1 8 3 3 ) and Jay (1 8 3 6 ) mentioned Mactra arctata while 
Richardson (183 6 ) referred to Mactra deaurata as common to 
both the Atlantic coasts of North America and of Europe. 
Muller (I8 3 8 ) mentioned Mesodesma Jauresil from the St. 
Lawrence, but Gould (1 8 3 8 ) included it in the fauna of 
Massachusetts. Anton (1839) also mentioned Mesodesma 
Jauresil. Jay accepted Conrad*s suggested synonymy by 
equating Mactra deaurata with Mactra arctata.
Gould (181+1) suggested that Mactra arc tata Conrad, 
Mactra deaurata Conrad (should be Turton), and Mactra .sub- 
triangulata Wood were synonyms. (Mactra subtriangulata was 
introduced by Wood in 1828, from a shell in the British 
Museum. Ke did not indicate where it originally came from.) 
Gould decided that the mollusk was not a member of the 
Mactridae but of Deshayes' new genus, Mesodesma. On this 
basis he chose Mesodesma arctata as its name. Actually, he 
was in error, because, if he accepted Mactra deaurata Turton 
1822, (not Conrad 1831) and Mactra arctata Conrad 1831 as 
synonyms, then his choice for a correct name should have 
been Mesodesma deauratum (Turton) 1822. Mesodesma is origi­
nally from the Greek meaning "middle ligament". It is 
neuter so all related specific names must end In "-urn".
Mactra is also Greek, meaning "kneading trough". It is 
feminine so related specific names end in "-a". However, 
all names cited from the literature in this thesis are writ­
ten as given by the original author, whether correct or not.
Confusing the issue further, Gould accepted the 
continued existence of Mesodesma Jauresii as a separate 
species from Georges and Grand Banks. Reeve (181+1) and 
DeXay (181+3) accepted Gould's equating of Mesodesma arctatum, 
Mactra arctata, and Mactra subtriangulate. Reeve, however, 
omitted Mactra deaurata from the synonymy and did not mention 
Mesodesma Jauresii. Catlow and Reeve (181+1?) equated Mactra 
arctata and Mesodesma arctatum and also retained Mactra 
deaurata as a synonym of Mesodesma deauratum. They also
9distinguished a third species, Mesodesma Jauresii.
Stimpson (l85l) agreed that Mesodesma arctatum and 
Mactra arctata were synonyms but kept Mactra deaurata 
separate and indicated that it was a synonym of Mesodesma 
deauratum and Mesodesma Jauresii. The suggestion of any 
relation between Mesodesma deauratum and M. Jauresi1 was 
interesting because two years later Forbes and Hanley (1853) 
proposed (quoted below) the same relationship.
Under the name of Mactra deaurata, Dr. Turton has 
introduced into our Fauna a species of the genus Meso­
desma, stating that it was dredged up In the offing of 
Bxmouth. One of our most assiduous and scientific 
collectors, M r . Clark of Bath, whose researches in that 
neighbourhood extended over a period of twenty years, 
during that long space of time never once procured a 
single specimen, a strong, although negative, proof of 
the Individual shell described by the doctor being of 
foreign importation, and not of native origin. The 
species is an inhabitant of the Gulf of St. Lawrence, 
Newfoundland, and does not range to the European seas. 
Inquiries instituted on the Devonshire coast have ena­
bled us to solve the mystery of the discovery of this 
and other transatlantic shells In spots so utterly at 
variance with their known habitats. We find that during 
many years several vessels from those parts were engaged 
In prosecuting the Newfoundland fisheries; so that the 
accidental appearance of a few specimens of northern 
shells may readily be accounted for, as they frequently 
are mingled with the ballast of ships. A comparison of 
the original type with its delineation in the Conchylia 
Dithyra, compels the remark, that It is represented as 
more narrow and elongated than nature has shaped it, and 
enables us to declare its perfect identity with examples 
of the Mesodesma Jauresii, received by us from North 
America.
In 18^3y Gray divided the Mesodesma-like pelecypoas, 
or "Paphiadae" as he called them, into two groups based on- 
the absence or presence of a pallial sinus. The forms with 
a "siphonal Inflection" included Mesodesma, Tarla, Dona- 
cllla, Paphia, and Geronia. The genera not exhibiting a
sinus were Anapa and Davila. The Mesodesma-like forms of
10
the Northwestern Atlantic were placed in the genus Geronia 
because of thoir striated lateral teeth. According to Gray 
the lateral teeth of "true" Mesodesma were smooth.
In his monograph of Mesodesma (185^ +) Heeve contin­
ued to list Mesodesma arctata with synonyms, Mactra arctata, 
Mactra deaurata and Mactra subtriangulata but kept Mesodesma 
Jauresii as a separate species in spite of Forbes and 
Hanley’s discussion. A. and H. Adams (l8j?8) accepted Gray’s 
genus Ceronia indicating the lateral teeth were "curiously 
grooved" while those of Mesodesma were smooth. They recog­
nized four species; £. arctata Conrad, £. donacia Lam.,
£. Jauresii Joannis (sic), and £. lanceolata Desh. but erred 
in attributing all four to California.
Subsequent papers continued to recognize the validity 
of Gray’s genus, Ceronia. Using Gray’s suggestions as a 
basis, Carpenter (1861), Chenu (1862), Tryon (1868, 1 8 7 3, and 
1882), Gould (1870), and Verrill and Smith (I87I4-) proposed 
various new arrangements for the Mesodesma-like forms up to 
the family level.
In I87O, Gould’s work (completed by >7. G. Binney) 
added more confusion. He listed two species, £. arctata 
from Plum Island, Nahant, Cape Cod, Nantucket, Sable Island 
and along the banks of the St. Lawrence, and £. deaurata 
from Nova Scotia, Georges Bank, and the Grand Bank. He 
suggested several morphological features separating the two 
but then placed £. deaurata in synonymy with Mactra deaurata 
Turton (Dithyra Brit, 1822) and placed £. arctata in synon-
11
ymy with Mactra deaurata Conrad (Am. Jour-, Conch. 1 8 3 1 ) • 
Conrad was referring to Mactra deaurata Turton 1822, in his 
A m . Jour. Conch, of 1831* and was not creating a new species 
as Gould mistakenly implied.
In 1898, Dali presented an excellent discussion of 
the family Mesodesmatidae. Among other things he concluded 
that Ceronia and Mesodesma were synonyms. Subsequently, 
usage of the term Ceronia declined.
Despite the several attempts at synonymy the concept 
of two separate species continued to survive. Yet continued 
doubts iwere expressed. As early as 1869, J. F. Whiteaves 
suggested Ceronia arctata was only the Immature form of 
Ceronia deaurata. Later (1901), Whiteaves commented further:
The writer has long been under the impression that 
there is only one species of Mesodesma in Canadian 
waters, and that the distinction be tween M. arc tatum 
and M. deauratum can scarcely be satisfactorily main­
tained. Young or not quite adult specimens, with the 
valves covered with a yellow’ish and sometimes slightly 
iridescent epidermis agree in that respect with the 
description of M. arctatum; whereas adult and aged 
specimens, with only a narrow strip of pale ashen gray, 
epidermis around the ventral margin, correspond better 
with that of M. deauratum. Judging by the figures in 
the second edition of Dr. Gould's Invertebrata of 
Massachusetts, the principal difference between these 
two forms would seem to be that in M. arc tatum the 
short posterior end Is so abruptly subtruncate that 
the beaks are almost terminal! whereas In M. deauratum 
the same part of the shell is somewhat produced. In 
this particular, all the Canadian specimens that the 
writer has seen, agree better i^ith the figure of M. 
arctatum than with that of M. deauratum.
Whiteaves final conclusion in the above quotation is cer­
tainly different from many others familiar with the area.
From my own experience I would say the opposite is true.
Most of the shells from Canadian waters that I have collected
12
or seen in museum collections more closely resemble the shape 
of K. deauratum. Whiteaves also quoted a letter from Dali 
indicating that Stimpson had even suggested three forms of 
Mesodesma in the Northwestern Atlantic, M. arc tatum, M. 
deauratum, and M. cinerea. Dali indicated this idea came 
from one of Stimpson’s manuscripts, but Stimpson probably 
did not feel strongly on the matter because I have not been 
able to find any other reference to it in the literature. 
However, several lots of shells in museums have turned up 
labeled M. cinerea, Another similarly encountered name is 
M. arctica. Both names have no validity as far as I know.
:Similarly, the name Ceromya, used by Provancher 
(1890), is a misspelling of Ceronia and not a different 
genus.
The question of two species or one has come down to 
the present. Johnson (1915, 193^ 1-) and LaRocque (1953) rec­
ognized two species of Mesodesma. Miner (1950), on the other 
hand, mentioned only M. deauratum and described its range as 
from the Gulf of St. Lawrence to Georges Bank. Morris (1951) 
mentioned only M. arctata, found from the Gulf of St. Law­
rence to New Jersey. Abbott (195^ -) listed M. arctatu.m ex­
tending from Greenland to Chesapeake-Bay. Bousfield (i9 6 0) 
included M. arctatum and mentioned that the name M. deauratum 
had been applied to less truncate forms.
13
GEOGRAPHICAL DISTRIBUTION 
The Distribution of Recent Forms
Abbott* s (193>^ -) version of the range of Hesodesma 
arctatum was given in the previous section. La Rocque (1953) 
indicated that M. arctatum has a range from the Gulf of St. 
Lax^rence to New Jersey and stated that M. deauratum is found 
from the Gulf of St. Lax^rence to Georges Bank. Numerous 
other papers taken collectively indicate the general lack of 
knowledge concerning the number of species occurring on the 
Atlantic coast of North America and the equal lack of 
solidly based information on their distribution.
Appendix I gives a summary of records of the distri­
bution of Mesodesma based on museum specimens and my collec­
tions. Definition of the museum lot symbols used in this 
discussion can be found in the explanatory note of Appendix I. 
The detailed designation of each collection is from the 
records and labels of the museum. Fig. 2 and 3, in map form, 
show the origin of museum samples and personal collections 
of the author. A check betx^een Appendix I and the maps will 
reveal that those museum lots without specific geographical 
designation are excluded from the maps.
Arctic regions. Abbott determined the range of 
Kesodesma for his 195^ publication by examination of the 
shells in the U. S. National Museum (stated in personal 
communication). This can be confirmed by a check of the
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Figure 3. Distribution of Mesodesma in eastern U.S. 
waters. Based on museum samples and author1s collections.
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U. S. National Museum shells listed in Appendix I. The 
northernmost sample, USNM19^l69 (see Appendix I for expla­
nation of symbols), designated only as Ceronia and con­
taining only one valve, was dredged off Hare Island on the 
west coast of Greenland. The valve was of medium size 
(L .=2 6.0 mm, H.=17.3 mm) but badly eroded. It was obviously 
not from a recently deceased specimen.
Southward, the next samples were collected at For- 
teau Bay, Labrador, on the Strait of Belle Isle, June 2lp and 
25, 19l|-9. They were part of the biological material collec­
ted by the research vessel "Blue Dolphin" which, under the 
direction of Captain David C. Nutt, conducted oceanographic 
and biological studies along the Labrador Coast in 1914-9,
1950, 1951, and- 1952 (see Nutt 1952, and Nutt and Coachman 
1956). Mesodesma was not encountered north of Forteau Bay. 
Richard H. Backus, biologist for the 1914-9 expedition, stated 
(personal communication) that a number of animals collected 
at Forteau Bay were not encountered at more northerly points.
Packard (1891) mentioned Mesodesma Jauresii De 
Joannis from the Strait of Belle Isle and also recorded It 
from Caribou Island, south of the Strait of Belle Isle 
(1 8 6 3). He stated, "It is thrown up very abundantly on 
beaches, of a very large size". Later (1 8 6 7) he noted that 
in Labrador Mesodesma Jauresii "...is of a very large size 
and thrown up very abundantly on beaches". No site was 
mentioned, but the similarity of the quotes suggests refer­
ence to the earlier site and publication. Bush (1 8 8 3) also
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published a list of shells from Labrador based, in part, on 
the collections made by Packard.
Collections of the Arctic Unit of the Fisheries 
Research Board of Canada, extending poleward from the north­
ern tip of Labrador, contain no specimens of Mesodesma.
Packard*s work, the ”31ue Dolphin” collections, and 
the Fisheries Research Board collections all suggest that 
the Strait of Belle Isle represents the northern limit of 
Mesodesma. The Hare Island specimen (Greenland) is probably 
advectitious and does not represent the Arctic limit of the 
range.
Newfoundland and adjacent waters. Ho specimens of 
Mesodesma from intertidal or sub-tidal areas of Newfoundland 
were found in the museums. Dredging operations on the Grand 
Banks have yielded some valves from medium to large size (10- 
1|6 mm long). C. W. Johnson (1926) noted that Mesodesma 
arcuatum (sic) was collected by Owen Bryant in St. Pierre 
Harbor (a French possession near the south coast of Newfound­
land) on October 1, 1908. This single valve, less than 8 mm 
long and extensively eroded, Is in the collection of the 
Museum of Comparative Zoology. Verkruzen (1881) mentioned 
collecting Ceronia deaurata on the Grand Banks and Ceronia 
arctata at Avalon and Notre Dame Bai In southeastern New­
foundland, but he did not indicate whether the two latter 
sites were intertidal.
Quebec. Bousfield (1955) discussed the subdivisions 
of the St. Lawrence Estuary and the Gulf of St. Lawrence.
Using water temperature, summer salinity and faunal and 
floral composition, he divided the region into four areas.
The upper St. Laxtfrence Estuary extending east to St. Joachim 
on the north and to Montmagny on the south shore was essen­
tially a freshwater region with summer water temperatures 
exceeding 20°Co The second zone extended eastward to Baie 
St. Paul and Riviere du Loup on the north and south shores 
respectively. Its waters exhibited summer temperatures above 
l5°C and salinities under 20°/oo. The third area was com-■ 
posed of the remaining estuary and probably most of the gulf 
and had summer water temperatures of 7-l^°C und surface 
salinities between 20 and 31°/oo. The fourth area, enclosed 
by the eastern coast of New Brunswick, the northern coast of 
Cape Breton Island and the Magdalen Islands had summer 
salinities of 20 to 30°/oo and summer water temperatures from 
Ip to 20°C.
The subarctic or Syrtensian fauna, of which Meso­
desma Is a member, is largely excluded from the first and 
second zones but is extensive in the third zone. It is 
there that Mesodesma is abundant. On the north shore it has 
been found as far west as Tadoussac (Bousfield i9 6 0 ) and on 
the south shore to Trois Pistoles and Green Island (Bell
1859).
Prefontaine and Brunei (1962) summarized the 1^5 col­
lections made by the Station Biologique du Saint-Laurent at 
Trois Pistoles from 1929 to 193^. Eleven of these collec­
tions yielded specimens of Mesodesma. Two of these samples,
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22 and 71, are now in the Grande Riviere collection and are 
included in Appendix I. The eleven stations were divided 
between two areas: six stations located between Trois 
Pistoles (south shore) and Les Escoumains (north sho e), and 
five stations from five to eight miles off the north coast 
between Ste Anne de Portneuf and Cape Colombier.
Many years ago Bell (1859) found live specimens 
intertidally at 3ic, but in July 1962, when I made a survey 
trip along the south shore of the estuary from Riviere du 
Loup to Petite Katane, stops at the Trois Pistoles ferry 
dock and at the mouth of the Metis River produced neither 
live specimens nor beach shells. Fresh and worn beach shells 
were found for the first time on the beach below the sea wall 
at Les Boules, northeast of Metis Beach.
Note that only three samples of Mesodesma have been 
recorded between Petite Matane and Cape Gaspe. In part, at 
least, this may result from a lack of study in this area 
rather than any lack of abundance.
Mesodesma has never been reported from the shores of 
Anticosti Island— even in Schmitt’s work of 190)4.--but it was 
found at Magpie Village on the mainland, thirty miles from 
the western end of the island (Vihiteaves 1871).
The lower gulf. The southwest portion of the gulf, 
especially Northumberland Strait, is occupied by a Virginian 
fauna similar to that found south of-Cape Cod. Bain (1885) 
did not find Mesodesma on the shores of Prince Edward Island. 
Other early efforts give little Indication that Mesodesma
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could be found in this region. Among the*first records were 
the discovery of shells by H. G. Richards at Souris, P. E. I., 
by J. R. Miller on Orphan Bank about 30 nautical miles east 
of Miscou Island, New Brunswick, and also by J. R. Miller on 
3radelle Bank south of Orphan Bank. Both offshore samples 
consisted of small shells. Strangely enough, Ganong (1837) 
published two lists of shells, collected from these banks by 
Whiteaves, and Mesodesma was not mentioned.
Recent work by Pierre Brunei (Station de Biologie 
Marine at Grande Riviere, P. Q.) has confirmed the existance 
of Mesodesma from Cape 3on Ami to the Baie des Chaleurs. The 
samples from the Grande Riviere collection were from below 
mean low water (1-2 feet at Port Daniel, P. Q.) to pp-56 
fathoms at the mouth of Gaspe Bay. The Grande Riviere col­
lection also contained an interesting sample collected near 
the high tide line at Harve-aux-Basques, Magdalen Islands.
It contained eleven empty valves and seven reasonably com­
plete because the soft parts had undergone some dessication 
and decay before preservation. The animals were probably not 
taken alive. Perhaps they had been dropped at the high tide 
line by gulls feeding on them. Bousfield (personal communi­
cation) has found beach shells, but no living specimens, on 
the north and east coasts of Prince Edward Island and also 
on the Magdalen Islands. He has also found shells in the 
Tracadie region of northeastern New Brunswick. According to 
Bousfield, the records are currently In preparation for 
publication.
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In July 1962, I visited the shore at Caraquet and 
Tracadie Beach, New Brunswick. Neither live Mesodesma nor 
beach shells were found. Lack of intertidal specimens In 
most of the transitional and true Virginian faunal areas 
suggests that summer warming is limiting, while dredgings 
indicate successful survival in deeper, colder waters.
Nova Scotia, Bay of Fundy, Maine and New Hampshire. 
Bousfield (1958) recorded Mesodesma shells from the south­
west coast of Nova Scotia. Specimens had been collected 
previously from the area and deposited in museums, but no 
distributional records had been published.
Offshore samples were known much earlier. Jones 
(1377) listed both Ceronia arc tat a and C_. deaur ata from 
Sable Island, and T. R. Willis (1862) listed the species as 
residents of Nova Scotia but indicated no localities.
In his 1958 publication, Bousfield noted Mesodesma 
as a beach shell at Round Bay, Port Mouton South, and 
Summerville Beach. He did not find it at Cape Sable Island. 
During July 1962, I found dead valves of the species on the 
outer beach of Cape Sable Island, at the mouth of Round Bay 
near Roseway Beach, and at Summerville Beach. Bousfield 
(personal communication) found additional shells of Mesodesma 
in eastern Nova Scotia in the summer of 1962.
There are no records of this bivalve from the Fundy 
coasts of New Brunswick and Nova Scotia. It Is rare on the 
Maine coast. Ganong (1 8 8 7 ), in his survey of the marine 
mollusca of New Brunswick, Included a list of shells reported
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from Bastport, Maine, but not from New Brunswick. This list 
mentioned Ceronia arctata as rare, but the record is ques­
tionable as there have been no subsequent reports of the 
bivalve from the area. Bullock (1961) listed one valve of 
“Mesodesma arc tatum form d 3 aura turn1 from Kent Island but 
later informed me that this valve was actually Thracla 
septentlonalis Jeffreys. Lemon a (1909) fnd Kingsley (1901) 
stated that Mesodesma arc tatum could be found in the vicinity 
of Portland, but no more specific information was given.
South of Portland, Maine, the character of the coast 
changes. Rocky headlands are replaced by sand beaches, and 
the environment appears to become more favorable for Heso- 
aesma. The shells in lot MCZ33509 were probably collected at 
the mouth of the Goose Fair Brook near Old Orchard Beach, a 
site mentioned by Winkley (1 8 9 6 ). Mighels (I8L.3 ) found shells 
on "Saco Beach" possibly in the same area, located at the 
southern end of Old Orchard Beach. A visit to this general 
area In April 1962, uncovered no evidence of Mesodesma.
I have found dead valves at the mouth of the Meb- 
hannet River in Wells (10/8/61) and at the mouth of a tidal 
river at Ogunquit (9/10/61). Several subsequent attempts to 
find shells or specimens at Ogunquit have failed, leading me 
to suspect that valves recovered were driven ashore from a 
subtidal location by an ocean storm. I have also searched, 
without success, for Mesodesma shells on beaches at Reid 
State Park, Popham, Pine Point, the mouth of the Saco River, 
Drakes Island (Wells) and York.
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Both empty valves and living animals are found at the 
mouth of the Hampton River and in the harbor at Hampton Beach 
and Seabrook, New Hampshire. Valves -are occasionally found 
along most of the length of the beach in Seabrook, New Hamp­
shire .
Massachusetts, Rhode Island, and Connecticut. The 
extensive knowledge of the Massachusetts coast results in 
large part from the fine work carried on for many years by 
the Boston Society of Natural History and the Essex County 
Natural History Society. See, for example, Prescott (l8l)_2), 
Russell (1839, 1852a, and l8£2b), True (1858), and Tufts 
(1356).
Basically, the distribution of Mesodesma in Massa­
chusetts is in two areas, the North Shore (from Salisbury 
Beach to Boston Harbor) and the Outer Cape Shore (Province- 
town to I'-lonomoy and Nantucket Islands).
As noted earlier, when Conrad described Mesodesma 
arc tatum (as I-lactra arc tat a ) in 1831, he stated the specimens 
were collected from the coast of Massachusetts. Although 
there is no proof, there is a good chance that these first 
specimens came from the shores of Plum Island, a six-mile 
long combination of barrier beach and sand dunes near Nex-r- 
buryport, Massachusetts. Here, where much of my ecological 
work and growth studies have been conducted, Mesodesma occurs 
abundantly.
Shells have also been found at Castle Neck Beach 
opposite the south end of Plum Island. I have never found
live specimens at Castle Heck and suspect that any shells 
found there probably came from offshore areas or from the 
Plum Island side of the bay.
This bivalve is found at a number of beaches in the 
Cape Ann— Marblehead area. One excellent example is Good 
Harbor Beach near Gloucester. Adjacent to the beach and 
separated from it by the mouth of a small stream is a prom­
ontory called Bass Rocks. The samples labeled "Bass Rocks" 
in Appendix I (USHM203171, 7^339, and ANSP102169) are prob­
ably from the same location as those collected by Clarke 
(1951+) and Dexter (1962) at Good Harbor Beach,
A few samples have been taken south of Boston, and 
Warren (1917) reported live specimens from Castle Island in 
Boston Harbor.
Mesodesma does not appear abundantly on the inside of 
the Cape but is a common beach shell" on the outer shore. 
Winkley (1907) described this area as the "home" of Ceronia 
arctata. During the summer of 1962, I collected dead valves 
at Highland Beach near Cape Cod Light, Ballston Beach near 
the head of the Pamet River in Truro, Nauset Beach in East- 
ham and Orleans, and Chatham Beach directly below the Coast 
Guard Station, The shells became noticeably more abundant as 
one approached the mouth of Matiset Harbor from either north 
or south, and only in the vicinity of the harbor mouth was.I 
able to collect live specimens intertidally. There is little 
information on the occurance of Mesodesma on the outer beach 
at Chatham, Morris Island, and Monomoy Island, but C. W.
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Johnson (19OLl) did mention liesodesma arcuatun (sic) as being 
plentiful at Chatham.
Some specimens have been found on the beaches of 
Nantucket, but Summer, Osburn and Cole (1911), attributing 
their information to Gould, stated that it was rare on the 
island. One should remember that valves of Mesodesma have 
been found in the Pleistocene deposits at Sankaty Head on 
Nantucket, thus raising the possibility that fossil and sub­
fossil shells could be confused at this site.
Specimens have been recovered from Huskaget Channel 
between Nantucket and Martha*s Vineyard, but, as far as I 
know, none have ever been collected on the shores of Martha's 
Vineyard or at Voods Hole. A few shells have been found in 
Buzzards Bay.
Listed in Appendix I are two samples from the waters 
adjacent to Rhode Island. Strangely enough, H. F c. Carpenter 
listed Ceronia arctata in his catalogue of mollusca of Rhode 
Island (1873) but stated in a later publication (1888) that 
he had never found the species in Rhode Island waters. If 
found at all, it must be very rare.
Linsley (l8i|5) listed Mesodesma arctata in his 
catalogue of Connecticut shells but stated they were imma­
ture s found in the stomach of a codfish. Although Perkins 
(1870) later mentioned Linsley*s record as Ceronia arc tata 
from St.onington, the lack of definite information on the 
original location of the shells eliminates any real signif­
icance as part of the distributional record. I have not
26
encountered any subsequent records of this bivalve in Con­
necticut waters.
Long Island and Hew Jersey shores. Sumner water 
temperatures in Long Island Sound probably exceed tolerable 
levels for Mesodesma. As a result, like the Connecticut 
shore, the north shore of Long Island has not produced any 
specimens of this pelecypod. Sanderson Smith (i860) dredged 
in Peconic and Gardiner*s 3ays, probably in 1858 and 1859. 
Although most of his work was conducted near Greenport, the 
few dredgings taken around Montauk Point produced specimens 
of Mesodesma arctatum. In June 1962, I visited six locations 
on the south shore of Long Island from Kontauk Point westward. 
At Hontauk Point no evidence of Mesodesma was found. Exam­
ination of the south beach opposite Fort Pond in the village 
of Montauk revealed a few dead valves. Possibly this marks 
the first approach of the moHusk to shore in this area. 
Subsequent collections on the south shore at Hither Hills 
State Park, the end of Ocean Avenue near Hook Pond in East 
Hampton, near the breakwater at C-eorgica Pond, and on the 
east side of Shinnecock Inlet produced only dead valves. A 
week-long easterly storm in March 1962, extensively damaged 
and altered the Long Island shore. It probably had profound 
effects upon the distribution of marine life in the area.
Smith and Prime (1870) also reported this mollusk 
from East Hampton. Jacobson (19^3) and Jacobson and Emerson 
(1961) noted the shell at Hither Hills and as far west as the 
outer beach opposite Patchogue. Jacot (1922) found shells at
Far Rockaway Beach and Long Beach (west of Jones Beach). 
Jacobson (personal communication) considers Jacot’s record as 
from an adventitious animal® Possibly, the Fire Island sample 
is in the same catagory. It appears that Mesodesma arctatum 
may not normally occur intertidally on Long Island but that 
dead valves are washed ashore from deeper waters. Possibly, 
the warming of surface waters in the summer restricts inter­
tidal distribution.
Mesodesma has never been considered a regular resi­
dent of New Jersey shores, but some specimens have been found 
there. Joseph Leidy (1888) found one dead specimen of 
Ceronia deaurata near Beach Haven on Long Beach Island.
Apgar (1891) mentioned Ceronia arc tata but said It was found 
from New York City northward. Pilchards (1938) listed Me s o - 
desma arctatum and commented, "A northern species that is 
occasionally found on the New Jersey beaches from Seaside 
Park northward". In April 1962, I examined sections of the 
beach from Asbury Park north to Sea Bright but found no shell
Very little has been written 'on the marine fauna of 
New Jersey. For more information, I wrote to shell collec­
tors In New Jersey and New York City, Inquiring about records 
of Mesodesma. I received no affirmative answers but did 
Initiate interest. As a result, in June 1962, two collectors 
Charles Germer and Mrs. Paul Woodlock,.found eight live 
specimens at Sandy Hook directly In front of the park admin­
istration office. These animals were all small (up to 12 mm) 
Tho identification was confirmed, and the specimens are nov; 
in the collection at the American Museum of Natural History
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(AMNH103228) New York City. Recently I received word of 
specimens found at Barnegat Light on Long Beach Island. This
identification has not been confirmed.
The sample labeled USNM78351 taken southwest of 
Thomas Point Light in Chesapeake Bay was probably an advec- 
titious specimen. Only one valve was Involved. Evidence of 
considerable erosion and attack by boring organisms Indicated 
this was not a recently deceased specimen.
Offshore areas from Georres Bank south. As indicated 
in Appendix I, samples have been taken from Georges Bank.
Most have been small--less than 20 mm long. It is surpris­
ing that a sediment study of Georges Bank conducted by the 
U. S. Fish and Wildlife Service in 1957? anci- described by 
Wigley (1961) did not reveal any specimens of Mesodesma 
(Wigley, personal communication). However, I have found 
valves of this mollusk in a series of more recent dredgings 
of the Bank conducted by the Fish and Wildlife Service on 
the research vessel M/V Delaware in May 1962. These samples 
are still unsorted, and no additional Information is yet a- 
vailable.
Dredging has revealed a considerable abundance of 
liesodesma valves south of Cape Cod and Block Island. Many of 
these were either fragments or valves of considerable size 
but badly eroded.
In May i9 6 0 , the U. S. Fish and Wildlife Service con­
ducted a series of dredgings on the continental shelf from 
Block Island to Cape Hatteras in an effort to confirm the 
existance of commercial quantities of the sea scallop, Placo-
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pecten magellanicus (Gmelin), Methods, equipment, and areas 
sampled are described by Merrill (I960). All material col­
lected was sorted and preserved for later study.
Tnrough the courtesy of Mr. Arthur S. Merrill of the 
U. S. Fish and V/tldlife Service, I was able to examine the 
specimens of Mesodesma collected. As indicated by Fig. 3> 
most of these shells were taken far to the south of areas 
usually considered in the range of either M. arctatum or M. 
deauratum. All of the valves Twere empty and eroded. No
living specimens we?§ £ §und. They To mi  at this tima
vide valid evidence for a southward extension of the range.
The Distribution of Pleistocene Forms
Both Mesodesma arctatum and Mesodesma deauratum occur 
in Pleistocene deposits of Eastern North America. Gardner 
(19^ 4-3) designated Mesodesma spatha Gardner as a possible pre­
cursor of Recent and Pleistocene forms. I quote part of her 
description :
Dimensions of holotype : Height 6 .I4. millimeters, width 
[=length] 1 0 . 3  millimeters, convexity 1 . 7  millimeters.
Holotype, a right valve: U.S. Nat. Mus. 323>5>91.
Type locality: 1 mile northeast of Suffolk, Nansemond 
County, Va., Yorktown formation.
This single valve, the only one of the genus thus far 
reported from the east coast Miocene, has many characters 
in common with Mesodesma deauratum Turton of the Pleis­
tocene faunas of the North Atlantic coast and may be the 
precursor of that species. The unbones are more pos­
terior than in the majority of Recent individuals; the 
hinge plate is set in the plane of the dorsal margins 
rather than slightly oblique to it, as in the M. deauratum 
of Turton; and the ventral laminae of the laterals and the 
anterior arm of the cardinals are less elevated....
The Pleistocene in North America was composed of a 
number of subdivisions representing a chronological arrange-
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ment of glacial and interglacial periods. Richards (1962) 
presented them, as follows:
Recent Stage 
Wisconsin Glacial Stage 
Sangamon Interglacial Stage 
Illinoian Glacial Stage 
Yarmouth Interglacial Stage 
Kansan Glacial Stage 
Aftonian Interglacial Stage 
Nebraskan Interglacial Stage 
Frye and V/iliman (I960) set the Wisconsin Glacial at about 
££,000 year B.P. (before the present) but possibly varying as 
much as £0,000 to 70,000 years B.P..
H. C-. Richards (1962) depicted a number of basic 
aspects of the Wisconsinian Stage. First, the glaciation 
extended south to the area of New York City where the ter­
minal moraine is located. Second, three basic activities 
were involved^ (1) The accumulation of moisture in the ice 
sheet loxwered the sea level as much as 300 to L£0 feet. (2) 
The weight of the Ice sheet tended to depress the land. As 
a result, when the glacier receded, the sea poured in over 
large areas of newly uncovered, but depressed land. (3) 
Slowly these areas recovered from the tremendous weight and 
a gradual emergence of land occurred. Thus, in many areas- 
the marine Pleistocene Sea was extended by the temporary 
sinking of the land.
South of the terminal moraine fluctuations in the
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land level relative to the water level were primarily de­
pendent upon the ocean level itself, which in turn was con­
trolled by the amount of water locked in the ice sheet.
North of the terminal moraine the last invasion of 
the land by the ocean was post-glacial at the end of the 
Wisconsinian ice stage. Subsequent emergence extended into 
the Recent period. The initial flooding of newly uncovered 
land formed the Champlain Sea, extending up the St. Laxwrence 
and Ottawa Rivers, into Lake Champlain, and covering coastal 
portions of Newfoundland, Labrador, Maine, New Hampshire, 
and lowlands adjacent to Hudson Bay and James Bay.
South of the terminal moraine the most recent trans­
gression of water over the land was probably during the 
Sangamon Interglacial Stage and extended up to 28 feet above 
the present ocean level. Deposits of this warm, Interglacial 
sea are designated as the Pamlico or Cape May formation.
Richards (1962) gave an excellent distributional sur­
vey of marine Pleistocene mollusks of Eastern North America. 
His records for Mesodesma follow:
Pleistocene distribution: Mesodesma arctatum
Maine: Portland, Cumberland County.
Freeport, Cumberland County.
Massachusetts: Sankaty Head, Nantucket County.
New York: Westhampton, Suffolk County. Well between 
depths of 116 and 137 feet.
New Jersey: Cape May Canal, Cape May County. Excavations 
from canal dug in 19^2. Contains mixture of 
warm and cold faunas. Probably Cape May 
formation and Wisconsin.
Sediment core from Hudson Canyon, about 225?
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N.J. (cont.) miles east of mouth of Delaware Bay. Depth 
of water 1 1 ,14-00 feet. Probably of Wiscon­
sin age. Shells carried by turbidity cur­
rents (Richards and Ruhle, 1955).
Virginia: ?
Pleistocene distribution: Mesodesma deauratum.
Quebec: Matane River.
Massachusetts: Sankaty Head, Nantucket County.
New Jersey: Cape May Canal, Cape May County--as cited 
above.
The Freeport, Maine, site is described by Bloom (19o0) 
as follows t Freeport, subquad 7j W, o f  Dowdy
gravel pit, on W. side of secondary road 0.5 ni S. of cor­
ner 171, 1.1+ mi S.E. of Walnut Hill. Alt. 160-180 ft.” This 
location, actually in the town of North Yarmouth, falls with­
in the U. S. Geological Survey 15-minute topographic map en­
titled ’“Freeport", thus the general designation in Bloom's 
and Richards* works. I visited this"site, about five miles 
from the present ocean shoreline, on September 1, 1962, and 
collected many valves of Mesodesma arctatum. None of the 
valves collected were as long as the large specimens found 
today on New England shores. I also found a few shells of 
Hiatella arctica L., Macoma calcarea Gmelin, Hytilus edulis 
L., and Lunatla groenlandicus Moller. Bloom also listed Mya 
arenaria L., Mya truncata L., Serripes groenlandicus 
Pruguiere, and Spisula solldissima Dillwyn from this same _ 
location®
While examining Recent shells of Mesodesma at the 
Academy of Natural Sciences in Philadelphia I encountered a
33
set from Kill Devil Hill, North Carolina, collected by H. G. 
Richards. These shells were quite dark and not unlike fossil 
specimens. Upon examination, both Tucker Abbott and H. G. 
Richards agreed that they were Pleistocene shells. This site
is not mentioned in Richards’ list.
Richards indicated to me (personal communication)
that he suspects beach shells of Mesodesma arc tatum found at
Assateague, Virginia, are also probably Pleistocene.
Bell (1859) made the following reference to fossil
Mesodesma along the St. Lawrences
...In an ancient sea beach between Metis and the Trent, 
about 15 feet above the present sea level, these shells 
are found in heaps and mixed with sand and fragments of 
other shells, the same as along the present shore. Some 
imperfect valves were found at Matan [sic] in a bed of 
sand near the top of the $ 0 feet [sic] terrace occurring 
there.
These were probably Pleistocene deposits. I attempted to 
find and study these locations in July 1962, but was unsuc­
cessful. Acumulations of Mesodesma shells along some parts 
of the present shoreline are sufficient to turn the area 
white and may represent mixtures of Recent and Pleistocene 
shells.
Packard (1866-1869) did not mention any fossil de- 
posites of Mesodesma in his study of glacial phenomena of 
Labrador and Maine.
Richards (1962) also mentioned Mesodesma concentrica 
Holmes, i860, collected at Simmons Bluff, on Yonges Island In 
Charleston County, South Carolina. Recent distribution is 
unknown according to Richards, and Abbott (195>U) <ddd sot 
mention the species. In an earlier work, Richards (1936)
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svnonymized M. concentrica and Brvilia concentrica Gould 
1862. Mazyck (1913) listed M. concentrica Holmes as rare 
(and presumably alive) from Sullivan*s Island. This con­
fusing situation should be clarified.
A recent article by Bousfield (19ol) recounted the 
continued appearance over several years of shells and frag­
ments of Noetia ponderosa Say 1922, Ghione cancellata L.
1 7 6 7, and Mulinia lateralis corbuloides Deshayes 18^7, on the 
eastern end of the beach at Partridge Island, south of Parrs- 
boro, Nova Scotia.
These three forms probably do not live in this area 
today. He stated that Noetia ponderosa extends today from 
Virginia to the Gulf of Mexico, Chione cancellata from North 
Carolina to Texas and the West Indies, and Mulinia lateralis 
corbuloides from North Carolina to Texas.
Bousfield concluded that these were subfossil remains 
of a post-Pleistocene warm period because water temperatures 
in the Fundy region today would not permit year-round sur­
vival of these mollusks. In a later paper (19&2) he suggested 
that at the time of glacial recession, before the land had 
recovered from the weight of the ice, the lowered ocean level 
and elevated offshore banks impaired cold water flow into the 
Gulf of Maine sufficiently to create a warm water area with a 
fauna more typical of southern shores. Today, tidal currents 
are probably eroding the resting places of these shells and 
concentrating them on adjacent beaches.
The occurrence of shells in an area where they no
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longer live is of considerable importance to those deter­
mining the range of Recent species. Possibly the range of 
Mesodesma has been artificially extended in this manner.
I have seen Pleistocene Mesodesma shells from Kill 
Devil Kill, North Carolina (previously mentioned), the Red 
Crag in Sutton, England (USNM172822), and from Freeport,
Maine (also mentioned previously). The shells from Kill Devil
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Hill and the Red Crag exhibit considerable coloration, 
usually orange to red. The shells from the Freeport site 
were colorless. I have also examined Mesodesma valves from 
Sable Island, Nova Scotia, and from the south shore of Long 
Island displaying similar coloration. All colored shells 
were worn and had not been occupied recently. I have never 
seen, from any location, a recently vacated valve of Meso­
desma (periostracum present, no sign of erosion) shox^ing any 
coloration suggestive of that described above. Possibly, the 
coloration is picked up from the substratum after the death 
of the animal. Fossil shells are certainly not always col­
ored as indicated by the Freeport shells.
Some of the dead valves of Mesodesma collected on the 
cruise of the Delaware are also similarly colored. Signifi­
cantly, no live specimens or valves from recently living 
specimens of Me s ode sma were collected on that cruise. Al­
though it probably cannot be fully substantiated, the evi­
dence suggests that worn shells, occasionally colored, taken 
intertidally or from deeper waters may be from recently un­
covered subfossil or even Pleistocene deposits.
In any case, the situation suggests careful consid­
eration before initiating range extensions on the basis of 
dead valves like those found on the Delaware 60-7 Cruise, at 
Kare Island near Greenland, and In Chesapeake. Bay.
MORPHOLOGY
Analysis of shell proportions. In spite of the con­
fusion surrounding the taxonomy of Mesodesma arctatum and 
Mesodesma deauratum, the majority of authors have agreed 
that the distinction between species can most likely be de­
tected In differences in the sharpness with which the posteri 
or edge Is terminated. The southern form, M. arctatum, is 
considered more truncate than the northern form, M. deauratum
Gould (Binney 1 8 7 0 ) probably tried harder than anyone 
to distinguish between these two forms. In reference to M. 
deauratum he stated:
The distinctive marks in comparison with £. arctata 
are its coarse, rough exterior, Its longer and uncut 
posterior side; its very peculiar outline when viewed 
from above, on account of its breadth anteriorly; and 
its strong, curved, nearly smooth lateral teeth. Mr. 
Hanley has decided that the shell described by Turton 
under this name was not a British shell, but was intro­
duced from America, and is identical with the shell 
since described as £. Jauresii.
Regarding the "coarse, rough exterior" of M. deau­
ratum, I have examined thousands of shells from Labrador to 
Cape Hatteras and have noted no distinctive differences in 
shell surface. However, live specimens from the St. Law­
rence usually possess less periostracum than those found in 
other areas.
Viewed from above, both northern and southern forms 
exhibit their greatest width about midway between the beaks 
and the anterior end.
Gould was in error when he stated that the lateral
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teeth are nearly smooth in M. deauratum. The striations of 
the lateral teeth are equally well-defined in specimens fit­
ting the description of one species or the other. Thus, the 
one distinguishing characteristic remaining acceptable is 
the shape of the posterior edge.
Nevertheless, the variation among geographical local­
ities has kept alive the question as to whether there are two 
species or simply many geographical varieties of one. To 
gain insight into this structural distinction, a statistical 
study of shell dimensions was undertaken using samples from 
four different locations.
All material was collected alive and preserved in 
10^ formalin. Each sample is described below:
(1) Two hundred fifty-nine specimens were taken by 
hand from an area 1.6 by 6.6 meters approximately 200 meters 
south of Nauset Inlet on Cape Cod, June 18, 1962. The area 
searched was from approximately mean low water to one meter 
above. The area was completely covered In a thorough search 
over a two-hour period (5-7 PH). This collection was desig­
nated sample A. The specimens ranged in length from 9 to
Ij-8 mm with a mode at 27 mm Including 31 specimens. (See 
Appendix II-B for a size distribution of this sample.)
Another sample, designated as sample B, was taken by the 
collecting rake in the same area and showed an Identical mode.
(2) Five hundred specimens, designated as sample 5-11# 
were taken from an area 15 to 25 meters south of the Coast 
Guard pier at Plum Island, Newburyport, Massachusetts, on
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May 11, 1962. The collection was by rake from mean low 
water to five meters below at about noon. (The method of 
collecting with the rake is described in the section on 
ecology.) See Appendix II-J and II-A, respectively, for a 
chart of the area and the size distribution of the sample.
The specimens ranged from 9 to 36 ram long with two modes, 
one at 12 mm with 7 2 specimens and one at 26 mm with 33  
specimens.
(3) Three hundred specimens (sample C—Ip) were collec­
ted from one square meter within a tide pool eight miles 
west of St. Ulric Cathedral, St. Ulric de Riviere Blanche, 
P.Q., on the south shore of the St. Lawrence Estuary, July 
1962. The tide pool was located near the high water line. 
Appendix II-K shows a sketch of the area. Collecting was at 
low water, between 10 AM and 1 PM. A definite bimodal dis­
tribution was observed with a peak at 18 mm (17 specimens) 
and one at 3b (Iplp specimens). The size distribution is 
shown in Appendix II-H.
(Ip) Two hundred forty-two specimens (sample C-2) were 
taken from one square meter about one meter below the high 
tide level near Petite Matane, P.Q., on July Lp, 19&2. See 
Appendix II-L for a map of the area.- Collecting was at low 
tide, from 10 AM to 12 noon. This sample exhibited only one 
mode, bb specimens at 30 mm, as shown in Appendix II-F.
For measuring, the left valve was removed from each 
animal and cleaned and dried. Then an imprint was made of 




Figure I4., Shell dimensions used in the comparative mor­
phology study of Mesodesma arctatum and Mesodesma deauratum.
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to ink each, valve (concave side down) on a pad and press it 
against a sheet of paper producing an outline of the shell. 
The other method was a matter of placing the prepared valves 
(concave side down) on a transparent grid over positive 
photographic paper and exposing the paper to light. The de­
veloped paper exhibited a pattern of grid lines and "shadows” 
of the valves. These "shadows" or inked outlines were meas­
ured with calipers.
Fig. Ij., indicates the nature of the measurements 
taken. Because the straight line of the dorsal edge is a 
dependable feature found on all valves, it was chosen as a 
standardizing device for all measurements. The shell pro­
files were so arranged that a perpendicular could be dropped 
from the straight dorsal edge through the beak. This permit­
ted a standard measurement, designated as P, which was that 
portion of the total length projecting posterior to the per­
pendicular. The length (L) was the greatest length on a line 
parallel to the dorsal edge, and the height (H) was the 
greatest distance from the dorsal edge to the ventral edge 
on a line parallel to the perpendicular.
The statistical work was done on an IBM 1620 computer 
at the University of Hew Hampshire Computation Center. The 
relationships were determined according to the general re­
gression equation, y = a + bx, with the method of the least 
square.s. Substitution of the appropriate symbols produced 
the equations H = a bL for the length--height study and 
P = a + bL for the length— P-value study. Table 1 gives the
Nauset
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Figure 6 * Comparison of length and P-value relationships 










hh36 1+0282i|16 3212 20
Length, millimeters
Figure 7. Comparison of length and W/2 relationships in selected populations of Mes.odesma.
TABLE 1. Computed values (rounded off) for (a) and (b) 
used In the straight line regression analysis.________
H = a + bL
Site a b
Plum Island -0.13070 0.65258
Nauset Beach (So. Side) 0.15602 0 . 6 6 1 1 0
Petite Matane 0.61107 0.62727
St. Ulric 0.72150 0 . 6I+768
P = a + bL
Si te a b
Plum Island 0.59131]. 0.19256
Nauset Beach (So. Side) 0 .8I4.090 0.l87l|i]-
Petite Matane 0 .I19821 0 .2 5 7 ^ 2
St. Ulric -0 . 0 3 8 9 1 0.261|.25
computed values for the constants a and b in each case.
Fig. 5 j portrays the linear relationship between 
length (L) and height (H) for each of the four samples.
There appears to be little difference among the H x L rela­
tionships of the four samples. The unequal size-range of 
the samples to some extent limits the degree of comparison 
possible.
Fig. 6 , depicts the relationship between length (L) 
and P-value for the four samples. Here, an interesting dif­
ference is revealed. The samples from Quebec have a higher 
P-value and are accordingly less truncate than their southern 
relatives.
Using the Nauset and Petite Matane samples described
above, an additional study of the relationship of length to 
width was conducted. Fig. I4., indicates how the measurements 
were taken. The length (L) was identical to that employed 
earlier. The width, designated as W/2, was the greatest 
width of one valve measured at the perpendicular dropped from 
the beak.
Fig. 7, represents the results of this study. As 
suspected, the specimens in the Petite Matane sample were 
wider than their southern counterparts at Nauset Beach. Cal­
culations were identical with those described previously. 
Computed values were; Nauset, a = -1.83360, b = 0.99795; 
Petite Matane, a = -2.1^5645> "6 = 1.22590. As in Table 1 
these values were rounded off to five figures to the right 
of the decimal point.
The above observations tentatively suggest that two 
species are being studied. One is the northern species 
Mesodesma deauraturn with a less truncate posterior margin 
and with a greater width. The southern species, M, aretaturn, 
is more truncate posteriorly and thinner.
Morphology of the soft parts. With few exceptions 
(Deshayes 1831, Tapperone-Canefri I8 7I4-, and Coscaron 1959, 
as examples) very little attention has been focused on the 
animal within the valves of any species of Mesodesma. Virtu­
ally no work has been done on the forms inhabiting the north­
western Atlantic.
Several hundred specimens have been examined in the 
samples collected at the four sites described with virtually
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no variation detected in internal structure. Even relatively 
insignificant but noticeable characters peculiar to the genus 
show little variation from, one location to another.
Because of the shortened posterior section, most of 
the animal is found anterior to the umbo. Only the siphons, 
posterior adductor muscle, heart, rectum and part of the foot 
retractor muscles lie posterior to the perpendicular dropped 
from the beaks. Fig. 9-13, show various aspects of the in­
ternal anatomy.
The entire animal is enclosed in the mantle with 
openings only through the siphons and the antero-ventral mar­
gins. This latter aperture provides egress for the active 
foot.
Removal of the mantle reveals the large foot pointing 
antero-ventrally and quite slender at its extremity. This 
burrowing device fills much of the mantle cavity. The two 
pairs of gills are suspended along the sides of the visceral 
mass. The outer pair is smaller and attached along a diago­
nal line separating the visceral mass from the pericardial 
cavity located ventral to the posterior lateral teeth. The 
inner pair of gills, similarly attached, is much larger ex­
tending anteriorly nearly to the palps.
The siphons, although eversible and separate, are 
much less prominent than in some pelecypods. The excurrent 
siphon is located beneath and partially anterior to the pos­
terior adductor muscle. The digestive tract empties into the 
excurrent siphon chamber between the mantle margin and the
k B
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Figure 8. Sketches of siphons of Hesodesma arctafcum 
by S. S. Horse. (a)(b)(c)Various degrees of extension 
by the excurrent siphon. (d)Diagrsmmatic representation 
of papillae on incurrent siphon. (e)Ventral view of 
relaxed animal.
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lower edge of the posterior adductor muscle. The space or 
chamber into which the rectum opens extends up part of the 
anterior side of the posterior adductor muscle and forward to 
the posterior attachment of the gills where it is partially 
separated from the mantle cavity by a thin, membranous wall. 
This chamber, of course, draws water from the gill region and 
empties to the outside through the excurrent siphon.
The incurrent siphon Is located directly below the 
excurrent. It opens Internally into a small chamber which, 
in turn, connects with the mantle chamber. The incurrent 
siphon chamber is separated from the excurrent chamber by a 
thick wall. A ridge continues anteriorly on each side of the 
ventral mantle margins from the incurrent siphon chamber to 
the posterior limit of the opening for the foot in the mantle. 
This ridge Is quite noticeable and constitutes one of the 
structural characters common to all specimens examined.
In the living animal the incurrent siphon of an un­
disturbed specimen can be sufficiently extended to display a 
ring of papillae of varying length. E. S. Morse (1919) de­
scribed this in some detail for M. arctatum in the only prior 
instance where anyone has focused attention on the soft parts 
of either species. Pig. 8, Is a reproduction of Morse's 
sketches of the pattern as he observed it.
This pattern was not detectable In preserved speci­
mens. However, examination showed that the incurrent siphon 
of specimens from all locations usually exhibit twenty-four 
papillae, the same number Morse found. This feature probably 
is constant for all specimens.
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Figure 9. Interior view of right and left valves of 
Mesodesma arctatum.
NEPHRID lA L R E Q O N
L E F T  O U T E R  G IL L
L E F T  IN N E R  G IL L •F O O T  R E T R A C T O R  M U SC L E
ANTERIOR ADDUCTOR MUSCLE P O S T E R IO R  A D D U C T O R  M U SC L E
S IP H O U A L  M U SC L E S
MANTLE ATTACHMENT STRAND
fOOT EDGE OF MANTLE RETAINED--REMAINDER REMOVED
MANTLE CHAMBER
Figure 10. Mesodesma arctatum with left valve and portion of mantle removed.
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Posterior to the anterior adductor muscle on the 
sides of the anterior part of the visceral mass are located 
two pairs of tapering, curled palps. These structures serve 
as ciliated guides to direct food particles to the mouth, 
recessed between the anterior adductor muscle and visceral 
mass,
The odd shape of the anterior adductor muscle, caused by 
an indentation slightly above the the midline of the muscle 
on the posterior side, was similar in specimens collected at 
all sites. It was even apparent on the muscle scar of the 
empty .valve.
When the mantle is first removed from the side of 
the animal, a strand of tissue can be seen overlying the 
palp region. It is connected with the mantle at one end and 
with the visceral mass at the other. This structure has been 
found characteristic of all specimens of Hesodesma examined.
Dissection of the visceral mass readily reveals most 
of the digestive system. The thick-walled esophagus runs 
directly posterior from the mouth to the large vertical 
crystalline style sac, located just anterior to the posterior 
margin of the visceral mass. Within the esophagus numerous 
thick ridges project into the lumen. The enlarged space 
atop the style sac, commonly called the stomach, is surrounded 
by the many ramifications of the digestive diverticula, col­
lectively called the liver. The diverticula also surround 
much of the esophagus and fill most of the central part of 
the visceral mass. Numerous muscle tracts pass laterally
PORTION OF LEFT GILLS NOT REMOVED
HEART
PALPS
EXC'JRRENT SIPHON CHAM ER
EXCURREKT SIPHON (RETRACTED)
INCURRENT SIPHON (RETRACTED)
in c u r r e n t  s ip h o n  c h a m b e r
EXTENT OF RIGHT MANTLE LOBE
ANTERIOR EXTENfflOH OP FOOT
VENTRAL MANTLE RIDGE (RIGHT SIDE)PAPILLAE-CQVERED
MANTLE MARGIN ENCLOSING FOOT OPENING
Figure 11. Mesqdeama arotatum with left valve, mantle, left gills, and part of alnhona
removed. f
PERICARDIAL CAVITY
FOOT RETRACTOR MUSCLESOPENING IN WALL OF VISCERAL MASS
(LEFT DEFLECTED)
DIVERTICULAR AND GONADAL TISSUE
REMAINDER OF LEF': (.ILLS
PORTION OF CRYSTALLINE STYLE SAC
Figure 12. Mesodesma arctatum with left valve removed, other organs dissected to show
digestive diverticula
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over the top of the esophagus and stomach between clusters of 
diverticula.
Branches of the gonads pass through much of the pe­
riphery of the diverticular region. The reproductive tracts 
with outpocketings are found near the perimeter of the dorsal 
of the visceral mass as well as in the more ventral section, 
but they are more abundant in the region immediately sur­
rounding the ventral part of the crystalline style sac. See 
Pig. 18, for sections of mature gonads.
This sac contains the style, an important aid in 
carbohydrate digestion. Prom the upper anterior side of the 
style sac the intestine emerges and undergoes several convo­
lutions in the mid-section of the visceral mass. Here, the 
digestive tract is surrounded by clusters of diverticula, 
since few gonadal structures penetrate this region. After 
leaving the stomach the intestine exhibits the typical 
typhlosole structure described by Morton (1958) and others. 
This specialized structure is apparent only in that portion 
of the intestine located anterior to the style sac.
Prom the "liver” region the intestine passes by or 
beneath the style sac and ascends to the upper posterior mar­
gin of the visceral mass, subsequently passing through the 
pericardium into the pericardial cavity located directly be­
neath the cartilage, cardinal tooth, and posterior lateral 
tooth. This terminal portion of the.digestive tract then 
passes directly through the ventricle of the heart.
Upon emerging from the heart the intestine is still
HEART SECTIONED AND DEFLECTED
L E F T  C E R E R R O - V IS C E R A L  C O N N E C T IV E
ST O M A C H
C E R E B R A L  G A N G LIO N ESOPHAGUS
M O U TH
R U L H U S A R T E R IO S U S
P O R T IO N  O F  A N T E R IO R  
F O O T  R E T R A C T O R  M U S C L E S
V IS C E R A L  GANGLLA
P E D A L  G A N G LIA
d i v e r t i c u l a r  a n d  g o n a d a l  t i s s u e  r e m o v e d
C E R E B R O -P E D A L  C O N N E C T IV E S
C R Y S T A L L IN E  S T Y L E  SAC
Figure 13. Mesodesma arctatum with left valve removed, digestive and nervous systems
shown.
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enclosed In the aorta, from which the bulbils arteriosus is 
suspended above the posterior adductor muscle. The diges­
tive tract passes dorsal to this and plunges between the two 
cylindrical foot retractor muscles and around the posterior 
side of the posterior adductor muscle. It then curves for­
ward beneath the muscle emptying into the excurrent siphon 
chamber.
The three paired ganglia typical of the pelecypod 
mollusk are easily identified by their light orange color. 
The so-called cerebral ganglia lie above and slightly ante­
rior to the mouth. Prom them two lateral trunks pass ven- 
trally (one on each side of the esophagus) to the pedal 
ganglia embedded in the anterior part of the foot slightly 
below the level of the palps. Twin trunks also pass later­
ally and posteriorly from the cerebral ganglia and enter the 
pericardial cavity just below the digestive tract. At this 
point each trunk bends downward and traverses the outer side 
of each foot retractor muscle. Beneath the muscles the two 
trunks fuse to form the visceral ganglia.
In the region beneath the pericardial cavity the 
gradual transition from foot muscle to paired foot retractor 
muscles occurs. Enclosing the musculature of this region 
are the rather ill-defined paired masses of tissue repre­
senting the nephridia or kidneys. It is presumed that these 
organs, sometimes orange-brown in color, open Into both the 
mantle chamber and the pericardial cavity, but this has not 
been determined.
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Summary. In this study of the anatomy of the soft 
parts no distinguishing characteristics between northern and 
southern forms have been found. For example, the Indentation 
of the anterior adductor muscle, the attachment of the mantle 
in the palp region, the ventral mantle ridge, the papillae 
of the incurrent siphon and the location of the ganglia show 
no variation among forms from separate geographical areas.
However, the study of shell proportions presents an 
Interesting situation from which some tentative conclusions 
are suggested. It appears that the relationship of height 
and length probably does not differ significantly between 
forms from northern and southern localities. On the other 
hand, the southern form seems to exhibit a more truncate 
posterior edge than those specimens from the shores of the 
St. Lawrence Estuary. At the same time the Quebec specimens 
appear to be broader than the Cape Cod forms.
In spite of the lack of differences in the anatomy 
of soft parts the observations described above suggest a 
good possibility that two species of Mesodesma exist in the 
Northwestern Atlantic. The northern form, M. deauratum, is 
probably confined largely to the St. Lawrence Estuary and 
the north coast of the gulf. The southern form, M. arctatum, 





Occurrence and density. One of the better-known areas 
where M. arctatum can be found is Plum Island, near Newbury- 
port, Massachusetts. This combination of sand dunes and 
barrier beach is separated from the mainland by the Plum 
Island and Merrimack Rivers and Plum Island Sound.
The island is a segment of relatively uniform, beach- 
lined coast stretching from south of Portland, Maine, to Cape 
Ann, Massachusetts. Johnson (1925) stated that much of this 
coastline experienced its formation by a combination of 
marine clays with the outwash of a glacial front during the 
late Wisconsin portion of the Pleistocene. This deposition 
combined with a coastline that runs roughly parallel to the 
ridges of the underlying rock formation to produce a sea­
shore of uniform lines with few Indentations. According to 
Johnson the overall appearance Is one of a shoreline of emer­
gence, consisting of an offshore bar backed by extensive 
salt marshes slowly rising Into upland plain slopes. But 
appearances are deceiving, as he stated that actually the 
shoreline is gradually receding through combined erosion and 
submergence.
Plum Island is a six-mile section of this offshore 
bar. The Island possesses some dunes of considerable height, 
probably formed by wind action, but now that much of the
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island has become a wildlife refuge under the U. S. Depart­
ment of the Interior, Fish and Wildlife Service, the land 
surface has been stabilized by the planting of erosion-in­
hibiting vegetation.
Many empty valves of M. arctatum were found along 
the entire seaward side of the Island and on the ends until 
the sandy shores are replaced by muddy habitats of estaurine 
regions. Host of the collection work was conducted at the 
north end of the Island outside the Parker River Refuge.
The most frequently visited sites are indicated by letters 
A, B, C, and D in Appendix II-J. The work was concentrated 
in these areas because of easy access by auto and the greater 
abundance of the animals.
The mouth of the Merrmack River provided a unique 
and convenient situation for collection work and study. The 
volume and velocity of the water passing through this narrow 
region has cut comparatively steep shorelines on both sides. 
In many places the force of water has created sandy banks 
that drop as much as one meter per linear meter. The banks 
are especially steep below mean low water permitting sampling 
from fairly deep water close to shore.
Site A has been sampled on several occasions and 
found densely populated with Mesodesma. The sample used in 
the study of morphology was collected at this location. Site 
B probably has the highest population density in the area. 
Observation of the surface water suggests that an eddy effect 
lowers water velocity slightly, possibly making this a some-
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xtfhat more desirable habitat. Although the sand is moved 
easily by the action of water, this region has maintained a 
fairly constant terrain. Site C has a much smaller density 
of individuals and is subjected to far greater water velocity. 
Possibly the effect is opposite to that at site B. Site D 
is on the exposed ocean beach and has exhibited a low popu­
lation density. On one occasion, however, (October 19, 1961)
I collected many small individuals at this location, but this 
abundance has never been detected again.
Collections were made with a drag fashioned from a 
wooden hayrake (Fig. lip). It was modified by removing every 
other "tooth '1 and attaching a net of wire hardware cloth be­
hind the toothed region. The mesh of the netting permitted 
passage of the sand but retained specimens longer than 8 mm. 
Similar devices have been described in the literature (see 
Pearse, Humm and Wharton 19^2, for example).
With 30 to i{.0 feet of rope attached, the rake was 
tossed from shallow water or the water's edge far enough to 
reach depths of 20 to 2 5> feet--under'minimum current condi­
tions. The other end of the rope was usually attached to a 
pail filled with wet sand preventing loss of the rake. This 
collecting technique was particularly successful in this area 
because considerable depths could be reached easily from 
shore. Specimens of M. arctatum usually do not live more 
than two or three inches beneath the surface of the sand.
The collecting rake was so tilted that it penetrated to this 
depth, collected the clams, and allowed the sand to pass
Figure U 4.. Collecting rake.





Comparative estimates of density are relatively easy 
to make, but reasonably accurate figures are more difficult 
at Plum Island, because nearly all of the collections were 
taken below the low water line. For this reason a rough 
method of estimation was devised. The collecting rake was 
approximately one meter wide. Considering the depth of the 
wire enclosure attached to the rake, it seemed reasonable to 
assume that about one linear meter might be traversed before 
the sand would have backed up sufficiently to prevent admit­
tance of more sand. Thereafter, until emptied, the rake 
would tend to push sand ahead of it. This permitted the 
approximation that each "throw11 of the rake probably sampled 
an area of about one square meter.
Variability in density is illustrated by the fol­
lowing. On May 10, 1962, four square meters (four hauls of 
the rake) at site B yielded a total of 1571 living specimens 
or about 390 per square meter. At the same location on 
August 9, 1962, two square meters (two rake hauls) yielded 
Ipliq. animals or 207 specimens per square meter. On December 
9, 1962, at site B, a half-hour’s work produced only twenty
live specimens. This was after the passage of an ocean storm 
severe enough to undermine several cottages on the ocean side 
of the island. The folloitfing month (January V ~>, 1963) a col­
lecting attempt produced 3 06 specimens in ten hauls or about 
30 per square meter.
The larger totals probably represent relatively dense
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populations of this pelecypod. However, other sand-dwelling 
bivalves have been found in greater concentrations. Loesch 
(1957)> for example, estimated the density of Donax varia- 
bllis and D. tumida as high as 32,000 per linear yard of 
beach on Mustang Island, Texas.
The disappearance and reappearance of Mesodesma is 
an interesting aspect that deserves more study. Sdgren (1 9 5 9 ) 
reported a somewhat similar series of events in a study of 
Donax variabilis at Clearwater Beach, Florida. Prior to his 
work, others (Pearse, Huram and Wharton 191+2, Turner and Bel- 
ding 195?) bad Indicated that Donax exhibited a tidal "mi­
gration” up and down the beach with the tide. Eugren did not 
detect this behavior at Clearwater. He did find, however, 
that a population established between the high and low tide 
levels disappeared after the passage of a storm. After a day 
or so of moving up and down the beach with the tide, the pop­
ulation slowly re-established itself in the old location. I 
have not detected any evidence of tidal migration by M. arc- 
tatum. However, it would be interesting to know more about 
how it becomes established again after storm erosion.
One might suspect that if population density is al­
tered by storm erosion, the action of water might also exert 
a continuous limiting effect on the composition of the pop­
ulation. In other words, as the Individuals grow older, the 
larger ones might be removed to another place thus producing 
a population with a seemingly static mode. The phenomenon 
might well be called "hydrographic sorting". Examination of
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the size distributions of the growth study samples from site 
B indicates that from January 1962, to September 1962, the 
mode of the population moved from 11 mm to 21 mm. If hydro- 
graphic sorting did occur within that time period, it seems 
unlikely the population mode would change so markedly.
Yet the sampling subsequent to October 1962, posed 
the question of what happened to the specimens over 20 ram 
long. Their numbers were reduced. (See section on Growth.) 
Possibly under abnormal conditions of high water flow or 
heavy wave action, some selective hydrographic sorting may 
take place.
Burrowing behavior. A study of burrowing times by 
H. arctatum indicated the larger specimens might conceivably 
be at a disadvantage under the conditions described above. 
Table 2 gives some burrowing times for specimens observed in 
a basin filled with sand and water from the natural habitat. 
The sand was disturbed until a specimen was uncovered. Care 
was taken not to touch the specimen as it was found this 
would stop all activity for some time. Disturbing the ad­
jacent sand did not Inhibit behavior to any bxtent. As soon 
as the specimen was uncovered, the stopwatch was started and 
allowed to run until the clam was completely buried except 
for the siphons.
There was a definite sequence In burrowing. Ini­
tially, while the animal lay on either side, the pointed foot 
was extended and the substratum located. Then the anterior 
extremity of the foot penetrated the surface of the substra-
TABLE 2. Burrowing times correlated with size.
Conducted in cold room, 10/23/61, Ll PM. Animals collected 
from main beach at Plum Island, 10/19/61. Cold room tem­
perature 12°C.. Observations in order of occurrence.
Size Time Size Time
12-15 mm 35 seconds 2 0 - 2 3 ram 50 seconds
2 0 - 2 3 mm 73 seconds 12-15 mm 32 seconds
12-15 mm 95 seconds 10-12 mm 5^ seconds
12-15 mm 9k seconds 30-32 mm 105 seconds'*
10-12 mm 20 seconds
turn, presumably gaining sufficient anchorage to permit the 
animal to raise itself into a vertical position with the pos­
terior end uppermost. This position achieved, a series of 
downward thrusts soon left only the siphons showing. There 
is a definite interval between each thrust, and it seems 
nearly constant for a given specimen. A correlation with 
size also exists. Larger specimens have a longer interval 
between downward thrusts. Thus, they cannot burrow as fast 
as their smaller companions.
There is no attempt to infer that the observations in 
Table 2 are definitive. Averages for the size groups may 
possibly give a better indication of the relation between 
size and burrowing speed. The averages are; 10-12 ram, 37 
seconds; 1 2 - 1 5  21m, 6i| seconds; 2 0 - 2 3  mm 62 seconds; the one 
specimen in the 30-32 mm group, 105 seconds. The differen­
tial is not as apparent from these figures as one might wish, 
but many observations in the field have repeatedly confirmed 
the view that larger specimens do have a burrowing handicap.
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Although M. arctatum is a fairly speedy burrower, it 
is probably not the equal of extremely fast bivalves like 
Ensis, Donax, and Siliqua. On the other hand, Pearse, Humm 
and Wharton (19ij.2) indicated that heavy bivalves like Venus 
(Mercenaria), Cardium, and Macrocallista require many pulls 
to become covered. M. arctatum usually requires no more than 
five to eight movements before it is covered even though it 
is not a slender clam. Standing in the surf at Plum Island,
I have watched specimens dislodged by the rush of water and 
sand tossed back and forth in the waves with the foot extended, 
seemingly powerless to alter their fate. Then, In a moment 
of relatively calm water, they would insert the foot in the 
sand, stand erect, and with a few quick thrusts disappear 
into the sand.
Although I have not observed the action of the foot 
in the substratum, it is natural to speculate that It Is not 
unlike that of Solemya. Owen (1961) detailed this behavior 
by _S. p ark ins on i Smith in Isew Zealand. The foot of Solemya 
is capable of enormous expansion at Its extremity, thus act­
ing as an anchor while the foot retractor muscles draw the 
rest of the animal downward. This type of terminal expansion 
has not been observed in Mesodesma, but the more distal part 
of the foot does produce ring-like expansions which, having 
originated at the tip, move rapidly back toward the main • 
part of the foot. This action probably plays a major role 
In burrowing behavior. If the older and larger specimens are 
not able to cover themselves as quickly and find themselves
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more at the mercy of currents and waves, the burrowing be­
havior may be a factor in hydrographic sorting, so-called.
At the other end of the size scale, specimens less 
than 12 mm long were more common in the sand adjacent to and 
beneath the Coast Guard pier than at sites A and B. Possibly, 
the pilings of the wharf decrease the movement of water suf­
ficiently to provide some additional amount of protection 
for the smaller animals.
Observations in the field and laboratory confirm that 
M. arctatum, like many other pelecypods, assumes a vertical 
position in the sand with the siphon end upward. Under quiet 
conditions in a laboratory basin the animals will settle into 
a position where the incurrent siphons project to the surface 
of the sand. Thus, the animals usually will not penetrate 
below the top two or three inches of the bottom or beach.
Under the more disturbing conditions of the natural environ­
ment the vertical position of the animal is more difficult 
to maintain.
Salinity variation. At Plum Island there is an in­
teresting contrast in environments in relation to one eco­
logical facfcor--salinity. The animals on the ocean side of 
the island are bathed in water with a nearly constant salin­
ity of 31°/oo. On the ends of the island, at the mouth of 
the Merrimack River and the mouth of Plum Island Sound, there 
is a shading between estaurine and marine conditions. Be­
cause of the large volume of fresh water involved, the mouth 
of the Merrimack at the north end presents the more striking 
situation. Here the clams are subjected to marine conditions
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at high, tide when salinities reach those of the open ocean 
(28-32°/oo). At low tide when the usual outflow of the tide 
is supplemented by the flow of fresh water, salinities are 
much lower. In the spring when the river is high I have re­
corded what is essentially fresh water at the Coast Guard 
pier. Unquestionably, bivalves are admirably equipped to 
cope with this situation. Their valves, in many cases, can 
remain closed for some time providing protection from the 
foreign environment outside (see We11s 19ol).
As one might suspect, another tempering mechanism 
tends to help bivalves through this difficult twice-a-day 
period. The water held within the sand tends to be removed 
or diluted more slowly than the water above the sand. If 
the sand is above the low tide level, then the water will 
drain out at a slow rate keeping the sand moist until the 
tide returns. A relatively high level of salinity is also 
maintained in the sand. If the sand is below the low tide 
line, the water within the sand will tend to mix with the 
fresh water above the sand rather slowly, helping to main­
tain a more saline environment until the incoming tide re­
turns.
Numbers 1-lx, In Appendix II-J, indicate the locations 
for a study of this mechanism. On October 10, 1962, samples 
of water were taken from sites I-I4. at low tide (2:14-5 PM,
SST) at the water’s edge and from holes dug two to six feet 
back from the edge. The following day at high tide (10:30 
AM, EST) the procedure was repeated at locations approxi-
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TABLE 3. Comparison of water and sand salinities 
at the northern end of Plum Island.
H.W. = high water 10:30 AM, ESI, 10/12/62. L.N. = low water









L .w. 8.5 0.5 9.0 26.0 5.0 n . o 0.8 22.5
H .W . 3 0 . 0  29.8 29.8 30.0 3 0 . 0  30.0 30.0 30.0
mately in line with the previous day’s sites. The salinity 
of the samples was determined by hydrometer using a kit pro­
duced by the G. M. Manufacturing Company, New York, N.Y..
The results are Indicated in Table 3. At high tide there 
was little difference between the salinity of the open water 
and the water In the sand. This sand was probably dry at 
low tide. At low tide considerable variation was observed. 
The water salinities were all low, but the salinity at 
station i]., was lower than at station 1, which is upstream 
about 100 meters, because station Ip, is nearer the main 
stream flow of the river. Station 1, is in an eddy where 
slightly more salt water may be retained at low tide.
The low salinity in the sand at station 1, may be 
caused at least partially by fresh water running out of the 
ground. A constant flow of water can be observed at this 
and other locations at low tide. Nevertheless, sand does 
tend to keep the salinity higher than the surrounding water 
at low tide. This could be a definite factor in helping a 
non-estaurine bivalve to survive In a semi-estaurine en­
vironment .
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Predation. A short time collecting dead valves on 
the beaches at Plum Island will convince even the casual ob­
server that M. arctatum is subjected to considerable pre­
dation by boring gastropods. Shells exhibiting the neat 
little tapered holes are everywhere on the shore. A brief 
search of the lower regions of these same beaches will re­
veal that its most common gastropod resident is the large 
Moon Shell snail, Polinices heros (Say). P. triseriata (Say) 
is also reported from this area.
As attempt was made to estimate what per cent of 
total mortality might be attributed to predation by gastro­
pods at various localities. All the dead valves of M. arc­
tatum were collected from a given area and sorted into two 
lots, those valves that were bored and those that were not. 
The method of mortality estimation follows:
Total number of valves = X
Number of bored valves = N
Number of valves belonging to bored specimens = 2N
Number of specimens dying by other means = x/2 - N
Total number of specimens = N + X/2 - N = X/2
Per cent of animals bored = N/x/2 = (2N/X)(100).
The samples are described and the results presented in 
Table I4..
The degree of significance that can be attached to
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%  Mort. 
from gast 
predation
Coll. from 6 x 12 m rectangle 
at low water on northern tip 
of Plum I., Mass. 7/12/61.
210 43 105 41 %
Coll. on entire bch.. on no, 
side of Hampton H. mouth, 
east of bridge, Hampton Beach 
N.H. S/31/61.
100 33 50 67 %
Coll. from 100 m  part of bch. 
on both ocean and river sides 
of b r ’kw'r. No. side of mo. 
of Merrimack R . , Salisbury 
Bch., Mass. 9/22/61.
228 53 114 46^
Coll. from south' end of Good 
Harbor Beach, Gloucester, 
Mass. 5/5/62.
71 25 36 69/
these estimates Is, of course, quite. limited Nevertheless,
it appears that a significant part of1 the mortality results
from predation by snails.
Cape Cod
Occurrence and density. During the summer of 1962, a
week was spent studying the ecology of M. arctatum on Cape
Cod, Massachusetts. As indicated previously, the clam is 
found only along the outer shore from Provincetown to Mono- 
moy Island below Chatham. Occasional specimens have been 
recovered from Nantucket and surrounding waters.
Cape Cod is essentially a glacial formation. Wood- 
worth and Wigglesworth (1934) Indicated that most of the Cape 
is composed of glacial moraine deposits laid down during the 
maximum Pleistocene extension of the continental glacier. 
Subsequent changes have been brought about by the action of
7k
wind, waves, and stream erosion. These instruments of change 
are still at work.
Work was conducted at five localities: Highland Light, 
Ballston Beach at the head of the Pamet River, Nauset Beach 
north of Nauset Inlet, Nauset Beach south of the inlet, and 
the shore below Chatham Light.
At three locations, Highland Light, Ballston Beach, 
and Chatham Light, no live specimens were located; and only 
small numbers of dead valves were found on the beach. In 
fact, at Chatham Light even dead valves were rare. It was 
observed after considerable collecting that the mollusks be­
came more abundant as one neared Nauset Inlet from either 
north or south. At Cape Cod National Seashores Headquarters 
in Bastham very few shells were found. Adjacent to the 
public parking lot on Nauset Beach in Orleans there were also 
few shells. Then, as one walked toward Nauset Inlet from 
either of these points, there was a gradual increase in the 
number of empty valves. Upon arriving at the inlet entrance, 
on either side, valves of Mesodesma arctatum were more abun­
dant than those of any other bivalve. Only in the vicinity 
of the harbor entrance was I able to locate living specimens 
intertidally.
Unlike many beaches, the outer shore of the Cape is 
characterized by a rather uneven appearance at low water.
The beach at the water's edge takes on a scalloped look with 
low mounds of rocks and sand often appearing opposite the 
projections of the beach. These features obviously are not
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visible at high tide.
In the area adjacent to Nauset Inlet, Hesodesma arc- 
tatum was abundant in the indentations between the offshore 
mounds and occasionally in the "channel11 areas between the 
mounds and the shoreline. Appendix II-I indicates an example 
of this situation.
Time did not permit thorough examination of the sides 
of the inlet. The north side of the mouth was not examined 
at all, while the south side was dragged at the mouth, but 
no live specimens were collected. Nevertheless, there are 
probably extensive populations of M. arctatum in the channel 
and within the immediate harbor entrance.
As revealed by Appendix II-I, collections south of 
the inlet were at two locations about 10 meters apart.
Sample A, used in the study of shell morphology, was collect­
ed by hand from a 1.6 by 6.6 meter area on the shore directly 
opposite an offshore mound. The mound was elliptical, being 
about 25 meters long and 15 meters wide at its maximum di­
mensions. It stood less than one meter above mean low water 
and was separated from the shore by a channel about five 
meters wide at low tide.
To check the accuracy of sample A, an area about 10 
meters long on the northwest side of the offshore mound was 
dragged with the collecting rake on June 21, 1962. This col­
lection, designated sample B, had a size distribution similar 
to that of sample A.
Sample C was collected, as shown in Appendix II-I, in
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an indentation of the low water shoreline north of the harbor 
mouth. The floor of this "cove", covered by about a foot of 
water at mean low water, xvas nearly level and characterized 
by many ripple patterns. Six hundred thirty-three specimens 
were taken by hand from a 15 by 15 m9ter area in this place 
on June 22, 1962. The size distribution is shown in Appen­
dix II-D. Note it is characterized by a large number of 
specimens over 35 nim long. This was one of the few times 
when such large specimens were recovered. Note also this 
was a clearly-defined bimodal population.
One interesting ecological aspect was noted. Many 
larger specimens (over 25 mm long) supported sizable growths 
of a green alga, probably Ulva, which were attached to the 
posterior ends of the animals. This had been previously 
noted on some specimens found in the Academy of Natural 
Sciences of Philadelphia and collected from Nauset 3each 
some years before. Attachment of the alga possibly indicates 
these specimens were subjected to some less turbulence and 
erosion. It also suggests that as the specimens get older 
and larger they tend to remain partially uncovered leaving 
the posterior edge sufficiently exposed to permit attachment 
by the alga.
On returning to this site on October 17, 1962, none 
of this population could be found. The topography of the 
area was unchanged, but the number of dead valves on the 
beach had decreased. This extensive change was probably 
caused by the passage of several severe storms in September
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and early October— excellent testimony that little is perma­
nent in the area.
Predation. During the summer study each offshore 
mound was usually covered with gulls at low tide. Further 
study revealed that the gulls were predators on M. arctatum. 
During spring tides large tracts of these clams are either 
exposed or are in water so shallow that gulls can reach them. 
Many freshly-opened valve-pairs were found. Invariably, 
valves so found exhibited a chipped postero-ventral margin, 
an area where the valves are not as tightly closed.
In connection with this predation, many live speci­
mens are carried to the high reaches of the beach, beyond the 
high water line. Assuming the gulls do not succeed in prying 
the valves open, the clams soon succumb from lack of natural 
environment, open their valves, and are quickly devoured. 
South of the inlet on the highest part of the beach, there 
were many shells showing evidence of gull predation. Here 
I found several cone-shaped depressions in the sand. At the 
bottom of each was a live specimen of M. arctatum. These 
animals were probably carried to this level by gulls and 
then driven into a pit as each gull tried to pick one open.
Evidence of predation by Polinices was also common. 
This is indicated by the valve samples described in Table 5. 
The same procedure was used as described in the discussion 
of Plum Island. The part played by gastropods, particularly 
Polinices, does not seem to be as large as in the Plum Island 
region. Possibly the more active role assumed by gulls has






Speci- % Mort. 
mens from gast 
pres!t predation
Coll. from high water drift on 
500 m of bch. 500 m north of 
Highland Light. 6/20/26.
127 11 6L1 17/
Coll. from one mile of Ba.il-
ston Bch. near head of Pamet 
River. 6/21/62.
hi k 21 19/
Coll. from high water drift
from Nat. Pk. Kdqtrs. south 
to Nauset Inlet. 6/l?/62.
187 26 9k 27/
Coll. from beach above high
107 7/water line at south side of 
Nauset Inlet. 6/18/62.
213 7
some bearing on this observation. This is certainly true of
the collection from south of the inlet, which probably rep­
resented mostly gull predation.
Long Island
Occurrence and density. Examination of part of the 
south shore of Long Island in June 1962, did not produce any 
live specimens of lies ode sma. During this visit much of the 
beach from Montauk Point west to Shinnecock Inlet was covered. 
No shells were found near Montauk Point. Only after I reached 
the village of Montauk did valves appear. At the south shore 
of Hither Hills State Park valves of M. arctatum were abun­
dant. Normally, M. arctatum is probably not an Intertidal 
resident of the south beach of Long Island, but is confined 
to the adjacent offshore areas from, which shells are cast up 
on the beach.
Predation. Using the procedures described, three 
samples of beach shells were analyzed for snail predation
79





Speci- % Mort. 
mens from gast 
pres't predation
Coll. from beach, so. shore
Hith. Hills St. ?k., area 
from bath house % mile west. 
6/13/62.
198 17 99 17#
Coll. from high water drift 
near Gecrgica Pond Br’kw'r. 
East Hampton, L.I. 6/lh/o2.
121 Ik. 61 2 3^
Coll, from eastern side of 
Shinnecock Inlet. 6/l£/62. 67 9 3h 26^
rates. The results are described in Table 6. These three 
samples show a surprising amount of uniformity considering
the distance spanned. Nearly a quarter of the mortality of
Hesodesma on Long Island shores may possibly result from
predation by boring gastropods.
Nova Scotia
Occurrence and density. Several localities on the 
ocean side of southern Nova Scotia have yielded valves of 
Hesodesma. The clam is not common, however, and is probably 
more abundant on the offshore banks. In July 1962, several 
locations in Nova Scotia were visited to acquire additional 
ecological data. Areas studied were the outer beach on Cape 
Sable Island, Roseway Beach— Round Bay, Summerville Beach, 
and Crescent Beach, Lockport.
The outer coast Is moderately indented with bays and 
harbors. Such areas often possess bayhead bars consisting 
of beaches of white sand at the inner reaches of these coastal 
indentations. Faribault (191J+) described them as follows:
8 0
One of the remarkable features of the coast is the 
great number of beautiful white crescent-shaped sand 
beaches fringing the heads of coves and bays facing the 
broad Atlantic. The largest sand beaches are those of 
White Point, Summerville, Southwest Port Mouton, Little 
Joli Bay, Cadaen Bay and Sandy Cove. They generally 
consist of sand bars enclosing salt water ponds and 
marshes, and on some of these the action of the wind 
has developed prominent sand dunes, those of Port Mouton 
being especially remarkable for their altitude and their 
glistening whiteness.
Mesodesma arctatum has been collected from Port Mouton and
Green Bay (see Appendix I), but it was not possible to visit
these localities.
None of the sites visited produced live specimens.
As a general rule, along Nova Scotian shores living specimens 
of Mesodesma are probably confined to deeper waters offshore 
even though empty valves might be abundant on the beaches'.
Mesodesma has never been reported from Crescent Beach, an 
area visited primarily to acquire additional sand samples.
The possibility of an offshore habitat x^ as x-rell-il- 
lustrated at Summerville Beach. At the northeast end of the 
beach dead valves of Mesodesma arctatum were plentiful. A 
one meter quadrat yielded 5>l6 valves. Prom past experience, 
the passage of a small rivertthrough the south end of the 
beach suggested an ideal habitat for this clam. However, a 
thorough search with the collecting rake at low tide turned 
up no living specimens. Apparently, the sand was too hard- 
packed to provide a satisfactory haven for a pelecypod pos- • 
sessing considerable burrowing ability. Unfortunately, no 
sand samples were-taken at Summerville, but other similar 
beaches were sampled. One can possibly conclude that at some
place not too far offshore there is a suitable habitat for 
the mo Husk.
The valves collected were grayish-white, not unlike 
the color of the intertidal section of the beach. Dead 
valves from the outer shore of Cape Sable Island were whiter 
although the two beaches looked very much alike.
The outer beach at Cape Sable Island showed the typ­
ical pattern of a barrier beach with low dunes backed by 
marsh lands. In this instance the beach was segmented into 
curving sections by frequent outcroppings of ledge and loose 
rocks. Portions of the beach, at the half tide level and 
lower, were covered with layers of marine peat.
Basically, the beach was similar to the hard-packed 
one found at Summerville. However, below the mid-tide level 
the fine, white sand was underlain with a much coarser grade 
of sand. This material was searched extensively for Meso­
desma, but no specimens were found. Possibly, the coarse 
lower layer indicated a Mesodesma habitat in deeper water' 
nearby, as only empty valves were found on the beach.
A few fragments of Mesodesma valves were recovered 
in the Round Bay— Roseway Beach area. The beach was composed 
of the same white sand found at Summerville and Cape Sable 
Island.
Predation. Snail predation studies similar to those 
at Plum Island and adjacent sites were undertaken on samples 
from Summerville and Cape Sable Island. The results are 
described in Table 7. The variability of these percentages
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%  wort, 
from gast 
predation
Coll. from 35 sq. m area above
drift line near fish pk. plant 
on outer beach at Gape Sable 
Island. 7/12/62.
288 , 1l8 Ikk 33/
Go'll, from 1 /ip mile of high
15/water drift near above sample. 
7/12/62.
h i s 32 209
Coll. from one sq. meter in
high water drift at Summer­
ville Beach, "j/ll/62.
516 15 258 A dO  JO
suggest a comparatively low reliability (and also differences
in the size of the predator populations at different sites). 
Nevertheless, gastropod predation probably plays a sizable 
role in the mortality of these clams.
Sand Particle-size Analysis
Although the ecological discussion of collecting 
areas is not complete and the consideration of the St. Law­
rence Estuary will follow, a discussion of the study of par­
ticle-size analysis will be presented at this point, primarily 
because it is concerned with areas from Nova Scotia south.
As will be seen later, the Quebec habitat is quite different.
After only brief association with the ecology of H. 
arc taturn it was apparent that certain beaches met the eco­
logical requirements of the animal; others did not. Usually, 
most areas (such as Plum Island) inhabited by this mollusk 
consisted of coarse sand which would not pack hard even 
when wet. When knowledge of the burrowing habits and 
behavior of the clam became available it seemed logical to
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suspect that Mesodesma might tend to inhabit sandy bottoms 
sufficiently coarse to permit quick burrowing at all times. 
Areas such as Plum Island met this requirement very well.
A study was instituted which might indicate in a 
simple manner what substratum characteristics Mesodesma 
habitats had in common. A comparative particle-size analysis 
was considered the best approach. Basically, the method was 
to collect samples from various localities, x^ rash and dry 
them, and then sift them into several particle-size classes 
for weighing. Each class could then be presented as a per­
centage of the total weight of the sample.
Sand samples were usually taken by means of a hard- 
rubber hand corer 3 0 * 5 cm long with an inside diameter of 
2 cm. The volume of the coring tube was approximately 100 ml. 
One end of the tube was sharpened to reduce resistance, and 
the corer was fitted with a plunger. Samples were taken by 
slowly pushing the tube into the sand to its full length 
while withdrawing the plunger. The contents were quickly 
emptied into a container by pushing the plunger through the 
tube. Multiple samples from the same area were spaced at 
least 10 meters apart.
When returned to the laboratory, the samples were 
placed in aluminum trays and washed in running tap water to 
remove salt. When thoroughly dried they were run through 
five sorting screens of the Tyler Standard Screen Scale, U.
S. Tyler Co., Cleveland, Ohio. Screens used were 1J. S. Series 
Equivalent No. 10, 1.981 mm mesh; U. S. Series Equivalent
No. 18, 1.0 mm raesh; U. S. Series Equivalent No. 35, 0.5 ran 
mesh; U. S. Series Equivalent No. 60, 0.21x6 mm mesh; and IT.
S. Series Equivalent No. JO, 0.210 mm mesh. This produced 
six particle-size classes (figures are approximate)s.
(1)Larger than 2.0 mm
(2) Be tween 2.0 mm and 1.0 ram
(3)Between 1.0 mm and 0.5 mm
(li)Between 0.5 mm and 0.25 mm
(5)Between 0.25 mm and 0.21 mm
(6)Smaller than 0.21 mm (pan).
The portion of each sample in each size-class was weighed, 
accurate to four decimal places, and then the percentages of 
total ^weight were computed for each sample.
The results are pictured on cumulative curves using 
the Wentworth scale. The principle of the 'Wentworth scale is 
essentially that each size-class shall be one-half the re­
strictive diameter of the previous class. This rule was 
followed except in the case of the last screen. Through an 
oversight a 0.210 mm screen was used instead of a 0 . 1 2 5  ran 
screen. Because most samples had relatively small amounts 
of fine material, there was little significant difference in 
the results. The 0.210 mm ’weight percentages were plotted 
although they are not indicated on the graphs.
Cumulative curves, well-suited to sedimentary work, 
are not unlike typical histograms except that each additional 
weight percentage is added to the previous portions of the 
sample and plotted immediately to the right of the preceding
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portion. The method is particularly advantageous because it 
produces a continuous curve, allowing prediction of the per 
cent weight of any particle-size, and because comparison of 
a substantial number of samples is permitted on one graph.
The curves in Fig. 15-17> represent averages of 
several samples. A list of the samples, under the title of 
the curve, can be found in Appendix III.
When the Wentworth scale is used, it is possible to 
define a well-sorted sample accurately. Ordinarily, a well- 
sorted sample is one in which most of the particles are within 
a narrow size range. By the Wentworth scale, it is customary 
to declare a sample (or beach) well-sorted if the curve trav­
erses no more than one-half a Wentworth unit between the 25th 
and 75th percentile lines (the upper and lower dashed lines 
in the figures). A Wentworth unit is represented by the dis­
tance from the limit of one particle size-class to the limit 
of the next. Based on this criterion, Plum Island, Salisbury, 
and Rockport, Mass.; Shinnecock Inlet, L.I.; and Asbury Park, 
N.J. represent the only well-sorted beaches sampled.
Fig. 15, shows curves derived from samples taken at 
locations in Maine, New Hampshire, and northern Massachusetts. 
Living specimens of M. arctatum were found at all the sites 
named except Old Orchard, Maine.
Fig. 16, shows curves determined from samples taken 
on Cape Cod and Long Island. Living M. arctatum were col­
lected only at south Nauset and north Nauset. Dead valves 
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In Pig. 17, carves are shown representing locations 
where either little evidence or no evidence of Mesodesma was
found. Dead valves were found on the beach only at Cape
Sable Island. There are no records of this mollusk being
found at the other locations on the graph.
Examination of these three graphs suggests a tenta­
tive conclusion: Mesodesma arctatum tends to be found, or
at least is more abundant, in a substratum consisting of 
relatively well-sorted sand usually having a median particle 
diameter between 0.£ mm and 1.0 mm. The burrowing behavior 
of M. arctatum, previously described, Is probably facilitated 
by such a substratum.
Quebec
Occurrence and density. For many years the St. Law­
rence Estuary has been proclaimed the "home" of Mesodesma 
deauraturn in the northwestern Atlantic. Although such state­
ments are more poetic than accurate, there Is little doubt 
that this bivalve is probably the most abundant pelecypod 
occupant in many parts of the area.
In July 1962, a series of locations were visited on 
the south shore of the estuary. Sites visited were Riviere 
Trois Pistoles (west side of the ferry slip), the east side 
of the mouth of the Metis River, below the seawall at Les 
Boules, the shoreline eight miles west of St. Ulric de 
Riviere Blanche, the beach just west of the town of Matane, 
and a portion of the shore at the western end of Petite
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Matane. No evidence of M. deauraturn was found at either 
Trois Pistoles or at the mouth of the Metis River even though 
the literature cites these as prominent locations for the 
mollusks. Possibly, the locations, being quite specific, 
were missed by only short distances.
Dead valves were found on the shore at Les Boules 
and also west of Matane. Cnly west of St. Ulric and at 
Petite Matane were living specimens found intertidally.
VJithin the area traversed, roughly from Riviere du 
Loup to Petite Matane, there were no beaches like those en­
countered on Plum Island, Cape Cod and Long Island. In fact, 
whenever the term ’’beach" was encountered in local terminol­
ogy, it usually referred to a rock beach, consisting of a 
sloping shoreline of rocks occasionally as large as grape­
fruit. Under such conditions one would not expect to find 
intertidal populations of a clam thought to require a sandy 
environment. Nevertheless, at St. Ulric and Petite Matane 
dense populations of Mesodesma deauraturn were found.
Appendix II-L and II-K present sketches of the two 
locations studied, indicating the collecting sites. These 
populations were found less than a meter below the high tide 
line in an area where the mean range of tides is 7*6 feet. 
Consequently, they were exposed much of the day and were cov­
ered with water perhaps for no more than four to six hours in 
a 2i|-hour period. Considering the possible icing conditions 
of winter and long days of summer, this represented quite a 
rigorous habitat. In addition, the substratum contained
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little or no sand but was composed, instead, of a mixture of 
mud, rocks of all sizes, and dead valves of Mesodesma and 
Mytllus.
Only one sample of live specimens (C-L|-) was collected 
at the St. Ulric site. These animals were taken from a one 
square meter area within a tide pool less than a meter below 
the average high tide line. It was a dense population, the 
quadrat yielding 3I4.5 specimens. At Petite Matane three samples 
were taken, C-l from an area approximately 1.6 by 6.6 meters 
and C-2 and C-3 from one square meter areas. Locations are 
indicated in Appendix II-L. Obviously, the density was ex­
tremely variable. C-l produced 81p animals j C-2, 2i|8; and 
C-3, 77.
At Petite Matane the mollusks were so plentiful that 
the high water drift consisted almost entirely of dead valves 
of M. deauratum. In an area below the drift line, where some 
live specimens were found, a one square foot area was dug to 
a depth of five centimeters for sorting and counting. The 
sample consisted of k 0 2  whole valves-and 5 0 3 fragments of 
Mesodesma deauratum. Areas of high density were often indi­
cated by extensive accumulations of bleached dead valves on 
the upper part of the shore.
Predation and other inter-species relationships.
There was no evidence at any site of predation by boring gas­
tropods. In its place the activity of another associated 
animal was clearly apparent— boring by the polychaete worm, 
Polydora. Pig. 18, shows evidence of this activity on shells
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Figure 18. Left valves of Mesodesma deauratum from Quebec 
sites showing damage by Polydora. Left "column from Petite 
Matane, right column from &t. Ulric. l/2x,

9iu
from. Petite Matane and St. Ulric. Of the whole valves taken 
from 'the 30 by 30 cm area discussed above nearly one-half 
showed evidence of being subjected to Polydora activity.
Pew animals probably succumb to this shell damage.
For example, all the valves in Fig. 18, came from living 
specimens. Note that, as demonstrated in Fig. 18, the bur­
rows usually start on the posterior end near _the umbo and ex­
tend anteriorly. This probably is caused by the siphon end 
usually being uppermost and, therefore, more easily attacked. 
The worms primarily seem to be building burrows. As such, 
they usually penetrate lengthways within the valve and usually 
do not break into the mantle cavity. Occasionally one may 
blunder into the interior and then the mollusk may be in 
trouble from the increased chance that other predators or in­
fectious agents can gain access to the soft parts.
No worms were found either on the valves or in the 
vicinity of the valves. However, Dr. Marian Pettibone, of 
the University of New Hampshire and the U. S. National Mus­
eum, examined some of the valves and believed that Polydora 
was the causative agent. It was not possible to determine 
the species involved.
Studies have indicated that different species of 
Polydora exhibit varying degrees of boring activity. Turner 
and Hanks (195>9) noted the presence of "mud blisters" on the 
valves of Pecten irradians Lam.. Hopkins (195>8) described 
the construction of mud tubes and the shallow burrowing in 
oyster valves by P. websteri Hartman in the Gulf of Mexico.
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It would appear that the extent of burrowing in valves of M. 
deauratum may be more substantial than in the cases cited 
above®
Habitat and speciation. The fundamental question 
concerning the occurrence of different appearing animal3 in 
a different habitat resolves itself into a search for evi­
dence as to whether the organisms are of a different species 
having different ecological requirements or whether they are 
of the same species with their differences largely attribu­
table to the different environment. In any case, a pelecypod 
mollusk, either of the same species or of a closely related 
species, is found in dense aggregations in a mud-rock-3hell 
substratum far above the mean low water line rather than in 
sandy areas below mean low water. Again the question Is the 
same. Are M. arctatum and M. deauratum actually the same 
species or are there really two species involved?
Johnson (1925) stated that the shallow offshore areas 
from Bic to Matane were mostly covered with mud although 
there was a gradual changeover to sand as one approached 
Matane, Records indicate that Mesodesma occurs throughout 
this region. Are the littoral sites an extension of this 
muddy environment? Or are they a change from the sandy en­
vironment ?
Shells in the National Museum of Canada collected ■ 
near Forestville, P.Q., on the north side of the estuary also 
exhibit damage by Polydora. I have not visited the north 
shore; but, inasmuch as Polydora is a resident of muddy areas
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and not sand beaches, possibly the north shore of the estuary 
also -displays habitat conditions like those found at St. Ulric 
and Petite Matane.
Summary
In the discussion of shell morphology it was tenta­
tively concluded that two species of Mesodesma exist in the 
northwestern Atlantic. That suggestion appears to be further 
substantiated by the detection of the different habitat in 
the St. Lawrence Estuary.
It is quite possible that the characteristic habitat 
of M. deauratum is a rock-mud-shell substratum extending from 
considerable depth Into the high intertidal zone, and that 
the typical habitat of M. arctaturn is a substratum of well- 
sorted sand having a median grain diameter between O.p mm and 




Methods of study, For the most part, efforts at de­
termining the age of bivalve mollusks have involved the study 
of growth rings. Quayle (1952) noted that in those species 
exhibiting definite annual rings such an approach can be suc­
cessful. Within species, the reliability of this method may 
vary from place to place. It is not known definitely whether 
this approach can be applied to Mesodesma or not. Both M. 
arctatum and M. deauratum usually possess several concentric 
ridges formed by interruptions or alterations in the growth 
rate, but similar-sized specimens frequently have different 
numbers of rings. For example, those specimens averaging 
17 mm long may have one to five growth rings. While some of 
this may result from overlap among age classes, it seems most 
unlikely that this is the whole explanation. Thus, It Is 
quite unlikely that each ring represents one year of growth.
Certain rings are often more prominent and could be 
age indicators, but only a thorough study of growth habits 
would determine the significance of the rings. The first 
step in such a study was to select a population which could 
be sampled frequently to determine the rate at which growth 
occurred. Site B on Plum Island was chosen as a desirable 
location.
The constant possibility of loss or depletion of the 
population by storm-caused erosion required that large numbers 
of Individuals be used. Preliminary laboratory testing re­
93
vealed no available marking material suitable for numbering 
and lettering the shells that could withstand the abrasive 
action of the substratum. Subsequent fluctuation in the size 
of the population at the collection site emphasized the dif­
ficulties which would have been encountered had a marked popu­
lation been used.
It was decided that it would be more desirable to 
maintain the natural population, sample it once a month, and 
return the sample to the habitat after taking measurements. 
Beginning in December 1961, and in the first part of nearly 
every month for the next 17 months, a sample was taken from 
the area with the collecting rake and measured on the meas­
uring board shown in Fig. 19.
The specimen was passed down the measuring board 
until Its maximum length prevented further movement. This 
was essentially the same length measurement used In the study 
of shell morphology. The animal's length was recorded to the 
nearest millimeter. For example, the interval representing 
21 millimeters actually extended from approximately 20.£0 to 
21.i}.9 mm.
Each sample was returned to the same place (site B) 
either immediately or on the following day (in the winter 
months measurements were taken in the laboratory). At no time 
did any specimens appear to have died before being returned 
to their natural habitat.
The size distributions are shown graphically In Fig. 
20. Frequencies of each size class are expressed as percent-
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Figure 19. Measuring board used in growth study.
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ages of the total sample. Sample size varied from 20 indi­
viduals in December 1962, to 1381 animals in the sample of 
May 1962„ The size of each sample is indicated on the graph.
Because of severe winter conditions the February collection
\
was omitted in both 1962 and 1963.
Observations. The first sample, taken in December 
1961, was a small sample and showed no clear-cut mode. The 
next-ten samples, however, were definitely unimodal. The 
first three, January, March, and April 1962, exhibited in­
creases in modal length of one millimeter per month. This 
trend was interrupted in May 1962, by an influx of smaller 
specimens. This caused the mode to shift back two millimeters, 
in June 1962, a mode was apparent at 14 mm. This was an in­
crease of two millimeters from the previous month but iden­
tical with the mode for April 1962. Between the June and July 
collections a five-millimeter increase in the mode occurred.
At this time a wide band of periostracum, not apparent pre­
viously, appeared on many of the specimens, suggesting a 
period of intensive growth. August and September samples 
showed increases of only one millimeter.
The sample for October 1962, was taken after the pas­
sage of a severe ocean storm. Heavy rain had caused the 
Merrimack River to rise considerably. The appearance of the 
beach changed sufficiently to hinder location of the usual 
sampling site. Subsequent storms during the fall and early 
winter caused much fluctuation in sample size and prevented 
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Figure 20. Size distributions of Mesodesma arctatum at 
site B, Plum Island, Newburyport, Mass. December 19bl-April 
1963.
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for January 1963, with a mode of lf> mm, and the samples for 
March 1963, and April 1963, with two size classes of equal 
numbers, displayed little resemblance to the samples for the 
same months in 1962.
The population used in the growth study appeared to 
be unimodal. It may not have been, however, as a sizable 
year-class could exist below the minimum collecting limit of 
the rake--that is, a year-class with a mode at less than 
8 mm. It is also possible that this population produced 
specimens larger than 3^1- 6ut these clams might be unable 
to maintain their position and were washed out to deeper and 
less disturbed waters.
BImodal populations have been encountered at Plum 
Island (sample 5-dl), Nauset (sample G and possibly sample 
B), and at St. Ulric (sample C-ij.). Among these samples the 
intermodal interval ranged from 13 to 17 ram. The Plum Island 
sample showed a 13 ami length difference between modes; the 
Nauset Beach sample C, 17; The Nauset Beach sample B, 13; and 
the St. Ulric sample C-Lj., 16. There-is no geographical cor­
relation among these Interval differences. In fact, it is
questionable If these are real differences. It Is probable
that ecological factors might slow or speed up the growth 
rate of a year-class sufficiently to produce variability of 
thi s magn itude.
Fifteen specimens were selected from the growth
sample taken on July 18, 1962, for histological study of
gonads. Fig. 21, shows some typical sections. Table 8 in-
lOlj.
TABLE 8. Sexual maturity and valve length in
Mesodesma arctaturn
Sex Length oi valve Gonad condition
Male 9 mm sexually mature
Female 12 mm I! IT
Female 13 mm no matur e eggs observed
Female li+ mm sexually mature
Female 15 mm IT II
Male 17 mm IT If
Female 18 mm II TI
Female 19 mm tr U
Male 19 mm ti ft
Male 19 mm n IT
Male 20 mm u I
Male 21 mm it II
Male 22 mm ti IT
Female 28 mm n TI
Female 29 mm it II
dicates the length, sex, and gonadal condition of each speci­
men. With one exception, all appeared ready for breeding.- 
Males were judged sexually mature when the gonad capsules 
contained well-developed sperm with their tails clustered in 
the center of the cavity. Females were judged mature when 
most of the ova were detached from the "follicle" wall and 
exhibited large nuclei, each containing a well-defined nu­
cleolus, and with relatively little cytoplasm present.
Portion of testis, 700x Portion of testis, 2860x
Portion of ovary, 700x Portion of ovary, 2860x
Figure 21. Mature gonads of Mesodesma arctatum.
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Although no information has been found in the liter­
ature to substantiate these criteria for sexual maturity in 
the genus Mesodesma, several indirect sources of information 
have provided some support for the assumptions. First, I 
had observed voluntary discharge of eggs and sperm by M. arc- 
tatum from Plum Island in July 1961. Second, the eggs dis­
charged at that time closely resembled those observed in the 
specimens used in this study. Third, although structurally 
quite different, ovaries and testes examined microscopically 
in sexually mature Mytilus edulis (they had been voluntarily 
discharging sperm and eggs) on several occasions closely re­
sembled ovaries and testes found In M. arctatum in this study.
Fuji (1957) in a study of the growth and breeding 
season of the brackish-water bivalve, Corbicula japonica, 
noted that the greatest growth increment occured in the few 
months prior to the breeding season. He attributed this to 
the rapidly rising water temperature and a corresponding in­
crease in feeding rate and nutrition levels. M. arctatum at 
Plum Island also exhibited a large increase in growth rate in 
the month prior to the peak of the breeding season. Earlier 
in the season monthly increases In length averaged about one 
millimeter, but between mid-June and mid-July 1962, the in­
crease (or movement of the mode) was by five millimeters. 




Description and taxonomy. Two species of Mesodesma 
occur in the northwestern Atlantic, Mesodesma arctatum (Con­
rad) and Hesodesma deauratum (Turton).
M. arctatum, considered the more southern form, is a 
bivalve mollusk possessing fairly thick, compressed valves.
The anterior edge is extended, the posterior, sharply trun­
cated making the beaks nearly terminal. The dorsal edge ex­
tends anteriorly In a nearly straight line. The ventral edge 
Is rounded. Each valve possesses a large chondrophore. The 
left valve contains one slender cardinal tooth, and one pos­
terior and one anterior lateral tooth. The right valve con­
tains lateral grooves corresponding to the lateral teeth of 
the other valve, but no cardinal tooth. Both the lateral 
teeth of the left valve and the lateral grooves of the right 
valve have fine cross-striations. The recently-formed por­
tion of the shell usually is covered externally with a golden- 
brown shining periostracum. Specimens seldom exceed 5>0 mm in 
length.
M. deauratum, probably confined to Canadian waters, 
differs from the southern form In that the posterior edge is 
less truncate, and the valves are less compressed. Less 
periostracum is usually found on valves of M. deauratum. 
Internal structure of the valves (dentition, etc.) is Iden­
tical to that of M. arctatum.
Mesodesma arctatum was first described by Conrad in
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1831, from. shells collected in Massachusetts. M. d e aura turn 
was described by Turton in 1822, from valves found at Ex- 
mouth, England.
Initially included in the Mactriaae by their discov­
erers, both species were soon moved to the newly-created 
genus Mesodesma (Deshayes I8 3I}. In 1853, Forbes and Hanley 
announced that Mactra deaurata, originally described by Tur­
ton, was actually synonymous with Mesodesma Jauresii De Joan- 
nis 183^, found in the St. Lawrence Estuary. In fact, 
Mesodesma was not even a recent inhabitant of Britain. The 
shells found at Exmouth were probably carried from the Hew 
World in the ballast of fishing vessels.
Variation of shell truncation and compression has 
caused some authorities to doubt the validity of separating 
Mesodesma arctatum from Mesodesma deauratum0
Distribution. Mesodesma arctatum and Mesodesma deau­
ratum are confined primarily to waters south of the Strait of 
Belle Isle. Along the St. Lawrence Estuary shells are found 
as far west as Tadoussac on the north side and Trois Pistoles 
on the south shore. Specimens also have been recovered from 
the Baie des Chaleurs, Magdalen Islands, the Cape Gaspe 
region and the New Brunswick banks. -Mesodesma also inhabits 
the Grand Bank and the banks along the southeast coast of 
Nova Scotia, where Inshore populations can also be found.
Few specimens are found on the Maine coast, but they 
are abundant along the New Hampshire and Massachusetts shores 
northeast of Boston. Some are found on the south shore and
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in Massachusetts Bay, but they occur in greater abundance on 
the outer coast of Cape Cod. Offshore populations have been 
detected near Nantucket, Martha’s Vineyard, and off the south 
shore of Long Island. Occasional specimens have also ap­
peared on the beaches of New Jersey.
Recent dredgings along the edge of the Continental 
Shelf have revealed shells of Mesodesma arctatum as far south 
as Cape Hatteras. Some of these nei^ly discovered valves and 
other valves previously collected on Long Island and Sable 
Island exhibit colors ranging from red to black, not unlike 
the coloration frequently found on shells in Pleistocene 
deposits. Possibly the colored valves from Long Island,
Sable Island, and the Continental Shelf were from submerged 
Pleistocene deposits.
Morphology. The morphology of M. arctatum and M. 
deauratum was approached from two directions-— comparative 
shell measurements and description of soft parts. For com­
parative shell measurements, samples were taken at four sites 
St. Ulric, P.Q.; Petite Matane, P.Q.; Plum Island, Mass.; and 
Nauset Beach, Hass. Measurements indicated the length, 
height, width of valve and the portion of the length poste­
rior to the umbo perpendicular (P-value). Comparison of 
length and height showed little difference between samples 
from Quebec and Massachusetts. Comparison of length and P- 
value and length and width showed considerable difference.
The latter two comparisons serve as evidence for the exis­
tence of two species.
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Study of soft-part anatomy of M. arctatum and M. 
deauratum revealed virtually no difference between northern 
and southern forms. Even minor characters such as the shape 
of the adductor muscles, the ventral mantle ridge, the number 
of incurrent siphon papillae, and the mantle attachment in 
the region of the palps showed little variety in specimens 
examined from each locality. I have been unable to distin­
guish between the species on the basis of internal structures.
Ecology. M. arc taturn is typically found in sand at 
the low water line and sub-tidally. Plum Island, near New- 
buryport, Massachusetts, was studied as a typical habitat. 
Nearly 50 sand samples from many locations were analyzed to 
determine whether other sandy habitats containing specimens 
of Mesodesma showed similar particle composition. For this 
study samples from New1 Jersey to Nova Scotia were sorted into 
particle-size classes. Generally, substrata containing 
living Mesodesma arctatum were well-sorted and had a median 
particle diameter between 0.5 mm and 1.0 mm. This type of 
sand is usually sufficiently porous to facilitate burrowing 
behavior such as exhibited by M. arctatum.
Along the St. Lawrence a different habitat was dis­
covered for Mesodesma deauratum consisting of mud, shells, 
and rocks. Dense populations were found some distance above 
mean low water. Possibly, this odd habitat may further sub­
stantiate the contention that two separate, valid species of 
Mesodesma are found in the northwestern Atlantic.
Studies of predation on Mesodesma arctatum by gastro-
Ill
pods, particularly Polinices heros, indicated six to sixty- 
eight per cent of total mortality may be caused by these 
snaiis. Shell damage on Mesodesma deauratum by the burrowing 
polychaete, Polydora, was detected in the—St. Lawrence 
Estuary.
Growth. Although M. arctatum possesses several 
growth rings or ridges, the number varies in shells of the 
same size. Thus it appears unlikely that all rings represent 
annual growth increments. A study of a population at Plum 
Island for over a year indicated that growth increases often 
were about one millimeter per month except from mid-June to 
mid-July when the population mode moved up by five milli­
meters. Histological studies indicated that this Is just 
prior to the breeding season.
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APPENDIX I
THE DISTRIBUTION. OP Mesodesrna ON THE EAST COAST OP HOHTH AMERICA, BASED ON MUSEUM COLLECTIONS AND FIELD WORK
BY THE AUTHOR
Latitude and longitude readings oncloood in parentheses represent the author's approximations. Others 
'are from the original notations. Museum lots having no geographical location are listed separately. Lots 
having a designation of only the province or state concerned are placed at the end of the list for that pro­
vince or state. Abbreviations: USNM=U. S. National Museum; MCZ=Museum of Comparative Zoology, Harvard Uni­
versity; ANSP=Academy of Natural Scionces of Philadelphia; AHNlI=Amer1can Museum of Natural History, N.Y.C.; 
NMC=National Museum of Canada, Ottawa; GR=Station de Blologie Marino of Grande Riviere, P.Q.; PC=personal 
collection of the author; H.W.=hlgh water; L,W,=low water; Int.=intertldal; M.=Mesodosma; C.=Coronia.
General Location Name Assign. Ident. No. Date 






Off Hare Island 
Labrador:
Fortoau Bay 






3 8 .3° SE corner of 
Grand Bank
Newfoundland Banks 




Gulf of St. Lawrenceti n
11 11
I



















C . arctata USNM51230
C. arctata USNM50696 
E* aoaurata USNM270!j.l 
M. deauratum MCZ143321 
C. arctata USNM181938
R. arctatum MCZli+9670 10/l/08 (46 46 56 10)
R. arctata USNMI8I87J 
0. deaurata ANSP51202
C. deaurata USNM1728 
R. deaurata USNM27040 
R. c In ora USNM270!*3 
R. arctata USNM462434 















90 fms. C. S. Clam
Tide pool on bedrock 
granite-Blue Dolphin E 
Dredge-sand, Blue Dol.
It  II If If








THE DISTRIBUTION OF KESODESMA ON THE EAST COAST OF NORTH AMERICA
General Location Name Assign. Ident. No. Data 






Matamok River M. do aura turn USNI-L'+05256
Baie-Comoau H. arc tata GR-3ta,G1
ll+ mi SW Fores tvilie H. arc tatuin NMC111+16
Off Sta Anne de Port- 
neuf, Sag. Co. E-
arc tata GR-Ora,22
Seven Islands M. arc tatum MCZ53965
Trois iistoles FT. arc ta turn USNM)+2!t595
Off Saint-Simon FT. deaurata GR-Dra.71
Little Metis M. deaura turn MCZII4OO98
Metis FI. deauratum HCZll+3320ft FT. arctata U3HM22771ft H. arctatum USNK95576I FT. deauratum NMC 2
St. Ulrlc, 8 mi SW 
of cathedral M-
deauratum PC
Matane, SW side M. deauratum PC
Petite Matane M. deauratum PC
Mont-Louls H. arctatum MCZ121+011+
Off Cape Bon Ami M. deaurata GR-3ta. 
HBC220
Mouth of Gaspe Bay 
(So. of Cape Gaspe)
M. arctata GR-Sta.
HEC216
N. coast of Gaspe M. cinara USNM2701+8
Grande Riviere He£iodosma ? GR-Sta.
Dl+D






5/1I+/52 (U9 lit 











































65 1+1+) R. Foster
6i+ 13 00 P.Brunei
7/15/59 A  11 31
8/9 /60 d+8 25
8/11+/56 (1+7 30
St lino son 
61+ 30) P. Brunei







Worn beach shells 
Muddy sand. Drodged 
alive in great no. 
Rec. blol. dredge. 
G.M.Allen, leg. 
(2601)
Sand, rocks, AgazzJz 
Trawl, 1 live sp. 
From Grd. Rapids Mus
live specimens, exp. 
in tidopool.
Beach shells.
3 l-sq. meter tracks
Holme double-scoop 
sampler. Coarse sand 
A-. gravel. Many sp. 
Beam Trawl, sticky 
mud. 2 valves.
W, side of Biol, 
sta. wharf, mud, 
Holme sampler.






Off Caraquet Island 
Fisherman Lodge 









Central Port Mouton 
Cape Sable Island 
n it n
TEE DISTRIBUTION OF MESODSSMA ON THE EAST COAST OF NORTH AMERICA
CollectorName Assign. Ident. No. Date 
by Col. or Col.
Museum
M. deaurata GR-Sta. ' 7/l8/56
PB 35
M. deaurata GR-Sta. "
PB 36
M. deauratum MCZI63OOI
IT. d eau ra tu m  MCZ63556 2 /1 0 /3 7
M. a rc ta tu m  ANSP182776
Sable Island
i t  i t






i t  t t
rt  t i
1? 11
Maine :






















































M. arctatum MCZ136ll|.l 
FI. 'deaurata USNM270I+1+ 
















Beam trawl, Sandy 
bott, $1 lmmat. 
Beam trawl, sand & 
rocks, one lmmat, 
J.R.Mlllor Coll. 
Ex. J. Ml Her
(1+6 20 62 16) H.G.Richards Main bathing beach
(kb 11+ 61+ 21+) Macoun (72A)
(1+3 57 61+ 1+9) J.D.Davis dead valves
(1+3 53 61+ 1+7) B.Long
(1+3 26 65 36) Macoun (72)
ft tr It If C.H.Young
II ti t t II n  11 n Acc. 10-2
It it tt II J.D.Davis dead valves
(1+3 51+ 60 00) J.Macoun
t t 11 t t tt J.C.Bradley Bradley leg.
26 61 1+0) Ex. J.Mlller
II t t It W.F.Clapp leg.
(14+ 30 58 3 0) J.Miller, leg. by
Twlr. "Romando"(Glo
(14+ 30 60 3 0)
(1+3 20 62 3 0)
(1+3 30 61+ 1+0)
(1+4 21+ 68 51+)
(1+3 29 70 2 3)







J D Davis s* s d^'° 8. mouth
’ ‘ doad valves. 127
General Location
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Hampton Bch, R. Mouth
" S. end» n it




i i  t i







Name Assign. Ident. No. Date 































































































0 11 0 II
9 / 10/61 (43 15 70 36) J.D.Davis
10/52 (42 54 70 49) G.M.Mooro
fl t l ll It
4 /5 /5 4 11 tl t i II t t
7 /1 5 /6 1 tl rt M It R . Bullock
9/ 24/61 (42 54 70
C
O J.D,Davis
(42 53 70 49)
II n II II E,S.Morse
11 tl It t t
5/ 11/62 (42 48 70 48) J.D.Davis
ft t l 11 II Winkley
2/1916 ir i t It It H.W.Winkley
1914 11 11 11 II W.H.Souther
6/ 30/57 11 11 It II Clench&Tnr,
it t l t l II
11 t l II 11
ir 11 11 ft
11 11 t t rt
11 i t It tt
t i 11 t t t l
1935 M 11 It It Sanford
tl 11 tl tl C.B,Adams
1956 II it It t l Clench&Tnr.
1956 II 11 tt It n
1956 II 11 II It II
(42 41 70 46) R.E.Cnll
8 /5 /0 5 (42 42 70 48) 0.Bryant
(42 40 70 36) Dali




II it 11 11



























THE DISTRIBUTION OF MESODESMA ON THE EAST COAST OF NORTH AMERICA
Position CollectorName Assign. Ident. No. Date




Good Harbor Beach M. arctatum PC 5/5/62 (1+2 37 70 38 J
Gloucester H. arctata USNMJ+621+38
9/1895
1 1
n M. arctatum MCZ15195 1 1
n H. arc tatura MCZll+3316 II 1
1
Manchester, Sing. Bch. K arc tatum MCZ5301+2 (1+2 31+ 70 1+6)
Lynn H. arctatum MCZ162968 (1+2 28 70 56)
Revere M. arctatum MCZ2272S2 (1+2 25 70 59)
Chelsea Beach M. arctatum MCZll+3318
















Plymouth Mr arctatum MCZ1061+39 (1+1 58 70 38)
Massachusetts Bay M. deaurata MCZ95577A
n t
k . arctatum MCZ95577n n tf. arctata MCZ270I+711 11 M. arctatum MCZ2701+211 n t . arctata MCZ2701+2A
Province town M. arctatum MCZ$2l+2l+ (1+2 02 70 11)
n M. arctatum Mczii+3317 1 n 1 1
f l M. arctatum MCZ1629/+0 t l tt H II
f t M. deaurata MCZ230592 t i n 1 II '
If
C . arctata ANSP1314).38 1881+ i t i t 1 1
Race Run off Cape Cod 6. arctata ANSP102011 (1+2 01+ 70 16)
Nor tH Truro H . arctatum MCZ33507 (1+2 03 70 01+)
Head of Pomet R. H . arctatum MCZD+3521+ (1+2 00 70 01)
C.G. Sta. " " K . arctatum MCZ139862 It t i It It
Truro M . arctatum MCZ162970 II 11 II II
Truro K . arctatum ANSP2J+2093
6/21/62
It n It 1
Ballaton Bch. Hoad of H . arctatum PC 1 t i It II
Pomet R.
Hoar Hauset Beacons c. arctata USIHIl|l525 (1+1 52 69 57)c. arctata AHSP102121+ 1 M It t
Nausot Boh. No. side M. arctatum MCZU+0977 7/1931 (1+1 1+9 69 56)
of Hbr, mouth.




















dead valves, Int. 
Henderson Coll, 291+8 
Smith & Clapp Coll. 
Mass. State Cab. Con.
Gray Coll.
J.R. Mi Her Coll. 
B.S.N.H.
Ex. Bost. Soc. N. H. 




























East Hampton, L.I. 
m i t  ii
a  n ii
Southampton, L.I. 
Westhampton, L.I.
Name Assign. Ident. No. Date 




" Near Hbr. Mo.
" outer bch.
Nauset Bay Inlot
Nauset Bch. No.Hbr. Mo. 
i i  n  S o >  i i  t i
East Orleans Beach 
Nauset Bch., Orleans 
Orleans Beach 
Nauset Bch., Orleans 
Chatham





































H. arc tatUm 
_C. arctata*
M . arctatum 
M. ai'ctatu n 
H. arctatum 
M. arctatum 
























7 /7 A 8
:js east COAST OF N O R T H  AMERICA
Position Colloc tor Other Information
N W
0 1 " 0 1 "
(Ul U9 69 56) D.Blaney Ex. Peab, Mu3. Salem
11 II 11 II M .E.Champ
n II 11 II D.Blaney
i t II 11 It J.W.Parsons groon alga attached
11 It rt II J.D .Davis Live, abundant
(ill 78 69 56) ti t i  it
11 11 t i II J.L.Chamb, Ex. Chomb. Acc.
II II 11 II R.A.Walker
M II tt II V/. J, Clench 2 mi cast cf E. Crlc;
tl It 11 II A.Clarke Acc. 59-160
dll 1|0 69 57) Hand. Coll.
11 1! H II Immature, USFC
tl 11 It II R.Vt.Foster, leg.


























(!|.l 20 70 26)
(71 30 70 1^ 8 )
71 57)
72 0 2 ) 
72 13)It 1 

















Cisco, Cast cn bch ot 
Hummock ?d. Sta. 91 
Bot. H&nt. k M. Vin. 
USFC Sta. 6/|2
65581-581 also hore. 
J.R.Miller Coll.
Dead valvos
Ex. Poab. Mus. Salem
D.valves,at Goorgicapd,
E. side Shinn. Inlot 
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Thomas Point Lt. 
Offshore Samples: 
Georges Bank
n  t t
t t
West. Bk. off Mass. 
Off Massachusetts 
lj.8o Off Mar. Vlney'd.
49° " ”
92° "








50^ mi S. of Block I.
tt t t tt  11 tt
l i A i  rt ’ i t  n  „  „
c j y i  t t  t t  t t t t  n
l l ' j i  n  i t '  t t  i t  tt
Cruloo of M/V Del.
if  t t  it  n
n  n  t t  i t
t t  t t  n  n

































































6 /2 /6 2  (40 28
73 13)



























2/18/13 41 20 66 90
42 10 69 90
39 99 19 70 36 30
40 03 70 38
40 09 09 70 39 00
39 96 69, 24
40 09 00 70 34 49
40 10 19 70 26 00
40 03 00 70' 31 00
40 02 70 97
40 09 19 70 23 00
40 09 70 23








40 30 .0  
40 32.2 






Paine No, 887 I
Hond. Coll. Sin. C. 
Germor At Pk. Bldg. (Uoodl’k) 




69 fms Cult'r Shoal 
J.R.Miller Coll.
' Ex. J.Miller leg.
143 fms USFC Sta.2088 
89 fms USFC Sta.1109
69 fms USFC Sta.2086 
183 fms USFC Sta.1033
70 fms USFC Sta.2089 
63 fms USFC Sta.2243 
100 fms USFC Sta.949 
100 fms USFC Sta.873 
67 fms USFC Sta.2244 
69-7 fms USFC Sta.869 
67 fm3 USFC Sta.921






46 fms, mud 
32 fms, mud&sand 
20 fms, sand&shell 
40 fms, mud,sandicahell
APPENDIX I (cont.)
THE DISTRIBUTION OF MESODESMA ON THE EAST COAST OF NORTH AMERICA
te n e ra l Location Name As*gn. Ident. No. Date Position Coll'r Other Information
by Col. or Col. N V/
Museum 0 « 0 t
)ffshore Samples (cont,):
Cruise of M/V Delaware M. arctatum Sta.2 Tow 4 5 /13 /60 39 47 .8 72 07 .3 Merrill 60 f m 3 mud,sand&shell11 tt it tt H. arctatum Sta.3-2 Alt.J-i-0 39 44 .8 72 28.2 44 f m 3 " " sm "
rt rt tt » H. arctatum Sta.3 Tow 2 5 / i y 6 o 39 19.0 73 18.1 " 30 fms sand&shell
ti rt tt tt H. arctatum Sta.3 Tow 3 39 08.8 73 0 8 .4 40 fms mud&sand
it tt 11 tt H. arctatum Sta,3 Tow 5 it 39 00.8 72 48.5 " 80 fms
tt tl it ti H. arctatum Sta.i+-3 Alt.27 5/19/60 38 5 2 .0 73 2 3 .2 36 fms sand&shell
tt tt tt tt H . arctatum Sta.I4.-3 Alt. 214 5/18/60 38 32.2 73 31 .0 " +46 fms II 1
tt It tt n H . arctaEum Sta.I), Tow 1 5A4/60 38 40.1 74 17 .1 " 20 fms 1 ft
t« n A tt H. arctatum Sta.lJ.-5 Alt. 1 5/15/60 38 04.4 74 0 6 .5 41 fms 1 If
tt tt tl ti H . arctatum Sta.^ -iJ. Alt.20 5 /18 /60 37 50.0 74 2 3 .7 35 fms 1! II
tt tt It tt H . arctatum Sta.5 Tow 1 5/15/60 37 5 0 .6 74 5 1 .1 " 18 fms II t!
tt tt tl tt H . arctatum Sta.5 Tow 3 II 37 39.3 74 23 .6 1 40 fms It tl
tt tt tt tt H . arctatum Sta.6-5 Alt.18 5/18/60 37 34-3 74 45.0 " 30 fms M tt
tt rt tl ti H . arctatum Sta.5-6 Alt.3 5/15/60 ■37 24.3 74 38.5 35 fms small shell
ti tt tt it H . arctatum Sta.5-6 Alt. [4 5/16/60 37 10.7 74 58.6 " 20 fms sand&shell
tt tt tt hi H . arctatum Sta.6-5 Alt.l6,l6A 5/17/60 36 59.4 74 58.7 24 fms coarse sand
tt tt tt tt H . arctatum Sta.6 Tow 2 5/16/60 36 53.0 74 59.1 " 20 fms sand&shell
it tt tl tt H . arctatum Sta.7-6 Alt.15 5/17/60 36 50.7 75 0 4 .9 " 16 fms n sra.atono&oh
tt tt tt tt H . arctatum Sta.8-7 Alt. 10 II 35 32.8 74 57.9 24 fms sholl
132
APPENDIX I (cont.)
THS DISTRIBUTION OP MESODESMA 
ON THE EAST COAST OP NORTH AMERICA 
Samples Insufficiently 
Labeled to Include in the Distribution List 
NMC7910 Mesodesrna deauratum Turton. Off New England, ex. 
Boston Soc. Natural History. Coll: Miss Pratt,
Acc. 59-lbO. Ident. A. Clarke.
MCZ216628 Mesodesrna arctatum, New England. Gould’s Shells,
181j.l. Sbc. B.S.N.H. A. Binney.
ANSP50932 (no name assigned) Swift Collection.
A NSP5H99 £. arctata. Con. Ex. Auct.
USNM172665 Mesodesrna deaurata Turt. Ex. Mus. Turton. Jeff. 
Coll.
USNM17282l| Ceronia deaurata Turton. Mayo. U. S. Jeffreys 
Coll.
USNM1;62))Jj2 Mesodesrna deaurata Turt. Sin. C., J. B. Henderson. 
USNMI4IJ.959 Ceronia arctica USPC Sta. 2259.
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P, Size distribution of sample C-2, Petite Matane, P.Q,.
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I. Sketch of collecting area, Plum Island, Newburyport,
Mass.. -Letters^ColIecting sites, Numbers^Sali* ty study sites.
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APPEUDIX II (cont.)
8 Miles to St
Ulric Cathedral
Approximate Mean
V. High Water Line .
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L. Sketch of collecting area, Petite Matane, P.Q.*
APPENDIX III 
SAND SAMPLES USED IN PARTICLE-SIZE ANALYSIS 
Grouped Under Titles of Their Respective Curves in Pig. 15-17 
Plum Island: Three samples. Ocean side of Plum Island, Mass., 
directly in front of parking lot in village, north 
side of jetty, in area six meters long, at low water, 
3:30 PM, 10/19/61.
Three samples. Plum Island at river mouth, at site 
of growth study sampling, 12/29/61.
Salisbury, Mass.: Three samples. Salisbury Beach State Park, 
river side of breakwater near low water, near parking 
lot, 3/16/62.
Three samples. Salisbury Beach State Park, ocean side 
of breakwater, at low water, near parking lot, 
3/16/62.
Seabrook, N.H.: Pour samples. Mouth of Hampton River, nearly 
beneath highway bridge, low water , 2/16/62.
Hampton Bch., N.H.: Two samples. Mid-tide in front of play­
ground, 11:15 AM, l|/28/62.
Old Orchard, Maine: Three samples. Low water, north side of 
mouth of Goose Fair Brook, l|/2l/62/
Montauk Pt., L.I.: Two samples. South side, corner of Air 
Force Reservation, low tide, 11:00 AM, 6/12/62.
Hither Hills, L.I.: Three samples. Hither Hills State Park, 
Long Island, N. Y., south beach, in front of bath­
house, low tide, 11:00 AM, 6/13/62.
lU-3
APPENDIX III (cont.)
SAND SAMPLES USED IN PARTICLE-SIZE ANALYSIS 
Shinnecock Inlet, L.I.: Two samples. Southampton, L. I., east 
side of inlet on outer shore, low tide, noon, 6/15/62. 
South Nauset, Mass.: One sample. Nauset Beach, Orleans, Cape 
Cod, Mass., south of inlet mouth, low water, 8:00 AM, 
site of sample A, 6/18/62.
One sample. Nauset Beach, Orleans, Inside of south 
side of Inlet mouth, 6/18/62.
Two samples. Nauset Beach, Orleans, site of sample A 
as before, taken by hand— not by corer, 5:00 PM, 
6/18/62.
North Nauset, Mass.: Three samples. Nauset Beach, Eastham,
Cape Cod, Mass., outer beach north of inlet, site of 
sample C, 10:00 AM, low water, 6/22/62.
Monmouth Beach, N.J.: Two samples. Beach near Ocean Blvd.
and Valentine St., mid-tide, Ip/6/62.
Asbury Park, N.J.: Two samples. Beach at foot of 3rd Avenue, 
mid-tide, lj_/6/62.
Long Branch, N.J.: Two samples. Beach near Ocean Blvd. and 
Brighton Avenue, mid-tide, I}./6/62.
Rockport, Mass.: Two samples. Long Beach, Gloucester--Rock- 
port, Mass., south end of beach, mid-tide, 2:00 PM, 
5 / 5 / 6 2 .
Crescent Beach, N.S.: Two samples. Near Lockport, Nova Scotia, 
at picnic area, low water, noon, 7/13/62.
iJUJ-v
APPENDIX III (cont.)
SAND SAMPLES USED IN PARTICLE-SIZE ANALYSIS 
Cape Sable I., N.S.: Three samples. Cape Sable Island, Nova 
Scotia, outer beach near fish packing plant, beyond 
Clark’s Harbor, mid-tide level, noon, J / V4/62.
One sample. Same location as above, in area above 
high water level, noon, j/U±/62.
